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1.0 Introduction 
This document, prepared for the City of Huntington Beach (City or Huntington Beach) regarding the 
proposed Beach-Edinger Corridors Specific Plan project (proposed project or BECSP), is a Water 
Supply Assessment (WSA) intended to satisfy the requirements of Senate Bill (SB) 610.  The 
regional and local context for the project’s water demand is included in this document to provide City 
decision-makers a regional framework on which to base a decision about the sufficiency of water 
supplies for the proposed project.  

The BECSP project site is located in the City of Huntington Beach in Orange County, California.  The 
project site, which is the area described in the specific plan, extends along Beach Boulevard, from 
the Coastal Zone boundary in the south to Edinger Avenue, and along Edinger Avenue from Beach 
Boulevard westward to Goldenwest Street.  The total acreage of the specific plan is approximately 
459 acres. 

Beach Boulevard runs roughly through the center of the City and is one of four arterial corridors in 
the City providing a continuous north-south connection between Pacific Coast Highway and 
Interstate 405 (I-405).  Edinger Avenue runs due east-west and is one of only four City arterials that 
cross I-405. The portion of Edinger Avenue within the project site runs along the southern edge of 
Golden West College and the Bella Terra shopping mall and intersects with Beach Boulevard 
immediately south of the I-405 interchange.  The regional and local contexts of the proposed project 
are shown in Figure 1-1.  

This report is organized following a basic hierarchy to describe each issue: regional context (Orange 
County Groundwater Basin and Metropolitan Water District of Southern California), local context 
(City of Huntington Beach), and finally project-level analysis for the proposed BECSP.  The report 
organization is as follows:  

1) Introduction 

2) General information on Water Supply Planning under SB 610  

3) Regional and local land-use planning setting 

4) Water supply – historical and projected 

5) Water demands – historical and projected 

6) Comparison of Supply and Demand with and without Conservation 

7) Conclusion of Analysis 

8) Plans for Obtaining Sufficient Supply – Local and Regional programs 

9) Recommendations 

The final WSA for this project must be approved by the City Council, and its conclusions 
incorporated into other environmental documents as necessary, including but not limited to the 
Environmental Impact Report (EIR), which is currently being prepared.  The water supply analysis 
contained herein is one of many items to be considered before approval of the proposed project. 
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1.1 City of Huntington Beach 

The City of Huntington Beach is the principal water retailer within the City boundaries and the Sunset 
Beach area of unincorporated Orange County.  The water service area is consistent with the City’s 
boundary (see Figure 1-2) and includes the Beach-Edinger Corridors Specific Plan area.  Public 
Works Department (Public Works) is responsible for operating and maintaining wells, reservoirs, 
imported water connections, distribution pipelines, fire hydrants, water meters, and related 
infrastructure.  In addition, Public Works also conducts comprehensive water quality testing and 
monitoring programs and develops long-range operational and engineering plans designed to 
prepare for future needs and contingencies.   

The City of Huntington Beach utilizes imported water and groundwater to meet demands within its 
service area.  The City is a retail provider of Metropolitan Water District of Southern California’s 
(Metropolitan) imported water, which is wholesaled through the Municipal Water District of Orange 
County (MWDOC).  Typically over one-third of the City’s water supply comes from imported water 
wholesaled by Metropolitan through MWDOC.  Imported water is treated by Metropolitan at its 
Robert B. Diemer Filtration Plant in northern Orange County and Joseph Jensen Filtration Plant in 
Granada Hills before the water is delivered to the City.   

The City is also a member of Orange County Water District (OCWD).  In general, approximately two-
thirds of the City’s water supply comes from groundwater wells accessing the Orange County Basin.  
OCWD’s allowable Basin Pumping Percentage (BPP) establishes the annual pumping percentage 
per OCWD member and may vary annually.  The BPP is set uniformly and is a portion of each 
member's water supply that comes from groundwater pumped from the basin.  OCWD members pay 
a Replenishment Assessment (RA) fee for water pumped from the basin. Groundwater production at 
or below the BPP is assessed the RA. Any production above the BPP is charged the RA plus the 
Basin Equity Assessment (BEA).  The BEA is calculated so that the cost of groundwater production 
above the BPP is typically higher than purchasing imported potable supplies. This approach serves 
to discourage, but not eliminate, production above the BPP. The BEA can be increased as needed 
to discourage production above the BPP.  Currently, the BPP is set at 62 percent, and groundwater 
pumped between 62 percent to a maximum restriction of 64 percent will be charged the sum of the 
RA and BEA, which is essentially the same rate as the import water rate purchased through 
MWDOC. 

The City of Huntington Beach is 56.1 percent owner and acts as General Manager/Engineer for the 
West Orange County Water Board.  The West Orange County Water Board is a joint powers 
agreement between the cities of Huntington Beach, Garden Grove, Westminster and Seal Beach for 
the ownership and operation of two large capacity turnouts (OC-9 and OC-35).   

The City operates a water supply system currently consisting of ten wells, three imported water 
connections, four storage and distribution reservoirs, and a variety of transmission and conveyance 
facilities.  Wells vary in depth from 306 feet to 996 feet and range in production from 500 gallons per 
minute (gpm) to 3,400 gpm.  The total system capacity of the City’s groundwater wells is 
25,050 gpm.  The City also maintains three imported water connections to the Metropolitan system.   
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The City also operates four storage and distribution reservoirs with a combined capacity of 55 million 
gallons (MG).  The storage system is supported with four booster stations located at the reservoir 
sites.  The booster pumps have a total capacity of 58,690 gpm, which is adequate to keep the 
system pressurized under peak flow conditions.1 

1.2 Beach-Edinger Corridors Specific Plan Project Description 

The overall vision for the Specific Plan area is to develop primarily residential and neighborhood 
retail uses in the southern portion of Beach Boulevard, transitioning to commercial and retail uses in 
the middle segment of Beach Boulevard, then to a more dense “town center” adjacent to and at the 
intersection of Beach Boulevard and Edinger Avenue.  To the west along Edinger Avenue, mixed 
uses would be developed. Geographically, the intention is to intensify land uses as one travels north 
along Beach Boulevard from the southern boundary of the Study area, developing a town center 
concept at the major intersection of Beach Boulevard and Edinger Avenue.  Individual development 
projects in the specific plan comprise the following projects: Edinger Hotel, Murdy Commons, Beach-
Warner Mixed Use, and Beach-Ellis Mixed Use.  Figure 1-3 shows the Beach-Edinger Corridors 
Specific Plan Map. 

The Beach and Edinger Corridors are composed of 550 individual privately held properties, and six 
and a half miles of public rights-of-way owned by the City of Huntington Beach (in the case of 
Edinger Avenue) and the State of California (in the case of Beach Boulevard).  The proposed land 
use changes and increase in development intensity would allow for additional growth within the 
corridors.  The following information summarizes these geographic transition areas (also referred to 
as segments). 

1.2.1 Beach Boulevard Corridor 

1) Residential Parkway (Beach Boulevard, between Adams south to the Specific Plan 
boundary): Existing residential uses in this area would be preserved.  Any infill and 
replacement development would primarily replicate and very subtly improve upon the 
existing pattern of uses.  

2) Neighborhood Parkway (Beach Boulevard, between Five Points Center and Adams 
Avenue): The existing aging commercial strip development would gradually be replaced by 
primarily residential development oriented away from Beach Boulevard and toward 
perpendicular side streets.  In addition to residential development, office, lodging, and 
neighborhood-serving retail would also be permitted.  

3) Five Points District This development area occupies the half-way point between the 
beachfront and I-405, and is organized around the confluence of Beach Boulevard and Main 
Street/Ellis Avenue.  The planning approach to this area is two-fold: 1) retain the Five Points 
community retail center and support its eventual intensification and mix; and 2) encourage 
the restructuring and revitalization of surrounding areas to enhance market focus and district 
appeal.  The “Beach-Ellis Mixed Use” development project is located within this segment.  

                                                  
1  City of Huntington Beach.  Urban Water Management Plan.  2005.   



FIGURE 1-3
Beach-Edinger Corridor Specific Plan Map
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4) Neighborhood Boulevard (Beach Boulevard, between Warner Avenue and Five Points 
Center with Beach-Warner Mixed Use development): The planning approach to this area is 
to facilitate long-term transition from strip retail to uses more focused on nearby populations. 
Neighborhood-serving and hospital-serving retail and services, corner/crossroads located 
retail, and office and office-medical would be encouraged. Infill residential uses would also 
be permitted throughout this segment. The “Beach-Warner Mixed Use” development project 
is located within this segment.  

5) Town Center Boulevard (Beach Boulevard between Warner Avenue and Edinger Avenue 
with Murdy Commons and Edinger Hotel): A wide range of City-oriented retail and service 
uses would be supported to encourage gradual transition to a more pedestrian-oriented 
development pattern. While auto dealerships would be encouraged to remain and expand, 
future development adjacent to dealerships would promote the addition of housing and 
supporting retail and services to create a more walkable environment.  Entitlements would be 
provided for mixed-use development to encourage a gradual increase in land use efficiency. 
The “Edinger Hotel and Murdy Commons” development projects are located within this 
segment. 

1.2.2 Edinger Avenue Corridor 

The Edinger Avenue Corridor generally encompasses the area between Beach Boulevard and 
Goldenwest Street and also includes development along Gothard Street to the north to McFadden 
Avenue. Development along this segment would be similar to the overall vision of the Town Center 
Boulevard segment described for the Beach Boulevard Corridor.  An increasing number of buildings 
would feature multiple levels, as the area is intended to become a central City district.  Overall, the 
entirety of the Edinger Avenue Corridor (including those areas that are not included within the 
Specific Plan boundaries) would be compact and clustered with a variety of land uses including 
retail, entertainment, civic, residential, office, and lodging.  The majority of the Edinger Avenue 
Corridor is characterized as Town Center Boulevard; however, the parcels lining the eastern side of 
Gothard Street up to McFadden Avenue have different designations. All of the proposed Specific 
Plan designations along Edinger Avenue are described below. 

1) Town Center Boulevard The Town Center Boulevard segment generally covers the 
properties located along Edinger Avenue itself (excepting the Town Center Neighborhood 
and Core Edge parcels described below).  New development would be configured in a 
pattern that would make walking a viable option and would also accommodate a wider range 
of uses.  New development on properties lining Edinger Avenue would typically feature a 
mixture of ground-level shops and services, with upper-level homes, offices, or hotel rooms. 
Each block of new development would feature a unique protected parking access lane with 
slow moving traffic and amenities that buffer the sidewalk from the central fast-moving center 
of Edinger Avenue.  One of the specific development projects to be analyzed within the EIR 
is located in this segment (Edinger Hotel).  

2) Town Center Neighborhood Within the Specific Plan boundaries, the Town Center 
Neighborhood designation include the parcels north of the Town Center Core Edge along 
Edinger Avenue, between Gothard Street and the Union Pacific Railroad right-of-way up to 
McFadden Avenue.  This new neighborhood would feature the City’s widest range of 
contemporary housing types and possibly a wide mixture of uses, all concentrated within 
walking distance of the Town Center’s Core (i.e., Bella Terra, which is not within the Specific 



City of Huntington Beach  1.0 Introduction 
Water Supply Assessment   
Beach-Edinger Corridor Specific Plan   
 

 
 

Z:\All Employees\10000+\0407 Beach-Edinger\WSA\WSA DOCS\Draft WSA\Draft_WSA v1.doc 1-8 

Plan boundaries). A majority of one of the specific development projects is located within this 
area (Murdy Commons).  

3) Town Center Core Edge The Town Center Core Edge includes the linear portion at the 
edge of the Town Center Neighborhood along Edinger Avenue between Gothard Street and 
the Union Pacific Railroad right-of-way (ROW).  New development would feature ground-
level retail, restaurant, and entertainment uses contiguous with those planned for the 
adjacent Village at Bella Terra. This Town Center Core Edge refers to a small portion of the 
specific development project called Murdy Commons.  

1.2.3 BECSP Development Summary 

The proposed land use changes and increases in development intensity would result in additional 
growth focused within each of the above-mentioned areas. The development standards and 
regulations that are contained in the Specific Plan would apply to new developments and additions 
of 15 percent or more that are proposed within the project site.  The proposed land use changes and 
increase in development intensity would result in a substantial amount of growth focused within each 
of the above-mentioned areas.  Existing uses would be allowed to remain and expand, regardless of 
the vision of the proposed project.   

Overall, build-out of the Specific Plan (estimated at 2030) could result in the addition of up to 6,400 
new dwelling units (DU), 738,400 sf of retail uses, 350 hotel rooms, and 112,000 sf of office uses. 
However, not all of this development would be considered net growth.  In many cases, existing 
structures would be replaced or redeveloped with the new uses.  In order to accommodate the 
proposed development, it is estimated that approximately 1,400,000 sf of existing commercial 
development within the Specific Plan (or approximately 32 percent of existing development) would 
be demolished and renovated.  Table 1-1 outlines the projected development scenario over the 
short- and long-term. 

Table 1-1:  BECSP Development Summary 

Street/Street 
Segment 

Short Term Long Term Total 

DUs 
Retail 

SF 
Hotel 
Rms DUs 

Retail 
SF 

Hotel
Rms 

Office
SF DUs 

Retail 
SF 

Hotel
Rms 

Office
SF 

Edinger Ave. 1,660 60,000 150 1,040 146,000 — — 2,700 206,000 150 — 
Beach Boulevard 
Town Center 
Blvd. — — — 800 114,400 — — 800 114,400 — — 

Neighborhood 
Blvd. 300 11,000 — 150 87,000 — 112,000 450 98,000 — 112,000

Five Points 
District 400 75,000 — 1,100 42,500 — — 1,500 117,500 — — 

Neighborhood 
Parkway 100 25,000 — 650 162,500 — — 750 187,500 — — 

Residential 
Parkway — — — 200 15,000 200 — 200 15,000 200 — 

Beach Subtotal 800 111,000 — 2,900 421,000 200 112,000 3,700 532,400 200 112,000
Total 2,460 171,000 150 3,940 567,400 200 112,000 6,400 738,400 350 112,000

Source: City of Huntington Beach, Written communication via email with Mary Beth Broeren. February 11, 2009. 
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2.0 Water Supply Planning 
California has many different processes through which to plan for development or maintenance of 
water supplies on a regional level.  Urban Water Management Plans (UWMPs), Groundwater 
Management Plans (GMPs), Integrated Regional Water Management Plans (IRWMPs), Municipal 
Service Reviews (MSRs), and water resources components of General Plans all integrate some 
degree of regional planning of water supply and demand.   

To complement these large-scale planning processes, the California State Senate passed SB 610 
and SB 221 in 2002, which emphasize the incorporation of water supply and demand analysis at the 
earliest possible stage in the planning process for projects.  These legislations primarily apply to the 
planning of water supplies and sources for individual subdivision projects and are completed at the 
time the project is being proposed and permitted.  SB 610 amended portions of the Water Code, 
including Section 10631, which contains the Urban Water Management Planning Act, and added 
Sections 10910, 10911, 10912, 10913, and 10915, which describe the required elements of a WSA.  
SB 221, which requires completion of a Water Supply Verification (WSV), amended Section 65867.5 
and added Sections 66455.3 and 66473.7 to the Government Code.2 

2.1 Water Supply Planning Under SB 610 and SB 221 

As the public water system that will supply water both existing and future customers with  the City 
boundaries and the Sunset Beach area of unincorporated Orange County, the City of Huntington 
Beach is required to adopt WSAs and WSVs under the requirements of SB 610 and SB 221 and the 
Government Code (Sections 65867.5, 66455.3 and 66473.7).  There are four primary areas to be 
addressed in a WSA: 

1) All relevant water supply entitlements, water rights, and water contracts;  

2) A description of the available water supplies and the infrastructure, either existing or 
proposed, to deliver the water;  

3) An analysis of the demand placed on those supplies, by the project, and relevant existing 
and planned future uses in the area; and  

4) If supplies are found to be insufficient, the WSA must include plans to obtain sufficient 
supplies to serve the project, and relevant existing and planned future uses within the service 
area.  In addition to these items, WSVs incorporate more detailed confirmation that the 
appropriate infrastructure planning and funding is in place to fully commit water supplies to a 
project.   

Senate Bill 610, which is applicable to projects subject to CEQA or considered a “project” under 
Water Code Section 10912(a) or (b), builds on the information that is typically contained in an 
UWMP.  The amendments to Water Code Section 10631 were designed to make WSAs and 
UWMPs consistent.  A key difference between the WSAs and UWMPs is that UWMPs are required 
to be revised every five years, in years ending with either zero or five, while WSAs are required as 
part of the environmental review process for each individually qualifying project.  As a result, the 
20-year planning horizons for each type of document may cover slightly different planning periods.  
Not all water providers who must prepare a WSA under SB 610 are required to prepare an UWMP.   

                                                  
2  Department of Water Resources, Guidebook for Implementation of SB 610 and SB 221 of 2001, 2003. 



City of Huntington Beach  2.0 Water Supply Planning 
Water Supply Assessment   
Beach-Edinger Corridor Specific Plan   
 

 
 

Z:\All Employees\10000+\0407 Beach-Edinger\WSA\WSA DOCS\Draft WSA\Draft_WSA v1.doc 2-2 

Pertinent to this WSA for the proposed project, including all other projects to be served by the City of 
Huntington Beach, are the provisions under SB 610 that involve documentation of supply if 
groundwater is to be used as a source.  In general, approximately two-thirds of the City’s water 
supply comes from groundwater wells accessing the Orange County Basin. supplies from 
groundwater.  Regional documents, including the OCWD’s GMP, OCWD’s Long-Term Facilities Plan 
(LTFP), and data from OCWD’s annual Engineer’s Reports, are referred to in this document to 
provide information on the availability and understanding of groundwater in Orange County.  
Appendix A contains the comprehensive discussion of surface and groundwater supplies. 

The SB 610 WSA process involves responding to the following questions: 

• Is the project subject to CEQA? 

• Is it a project under SB 610? 

• Is there a water supplier with jurisdiction over the subdivision? 

• Is groundwater a component of the supplies for the project? 

• Are there sufficient supplies available to serve the project over the next 20 years?  

2.1.1 “Is the Project Subject to CEQA?” 

The first step in the SB 610 process is determining whether the project is subject to CEQA.  SB 610 
amended Public Resources Code Section 21151.9 to read: “Whenever a city or county determines 
that a project, as defined in Section 10912 of the Water Code, is subject to this division [i.e., CEQA], 
it shall comply with part 2.10 (commencing with Section 10910) of Division 6 of the Water Code.”  
The City of Huntington Beach has determined that the project is subject to CEQA.  However, since 
projected water use analysis based on projected population increase by 2030 far exceeds the 
amount of projected water use by BECSP, or the sum of various pre-evaluated projects (refer to 
Appendix B), including demands from the Downtown Specific Plan Update project, various pending 
development projects, and yet to be identified development projects, the conclusions and 
recommendations from this WSA are applicable to other projects beyond the BECSP. The 
information contained in this assessment will be used to inform and support the EIR for the BECSP 
project, and will be appended thereto. 

2.1.2 “Is It a Project Under SB 610?” 

The second step in the SB 610 process is to determine if a project meets the definition of a “Project” 
under Water Code Section 10912 (a).  Under this section, a “Project” is defined as meeting any of 
the following criteria:  

1) A proposed residential development of more than 500 dwelling units; 

2) A proposed shopping center or business establishment employing more than 1,000 persons 
or having more than 500,000 square feet (sf) of floor space;  

3) A commercial building employing more than 1,000 persons or having more than 250,000 sf 
of floor space;  

4) A hotel or motel with more than 500 rooms;  
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5) A proposed industrial, manufacturing, or processing plant, or industrial park, planned to 
house more than 1,000 persons, occupying more than 40 acres of land, or having more than 
650,000 sf of floor area; 

6) A mixed-use project that includes one or more of these elements; or 

7) A project creating the equivalent demand of 500 residential units. 

Alternately, if a public water system has less than 5,000 service connections, the definition of a 
“Project” also includes any proposed residential, business, commercial, hotel or motel, or industrial 
development that would account for an increase of 10 percent or more in the number of service 
connections for the public water system.  The BECSP project (see Table 5-5) proposes a net 
residential growth of 6,400 DU, exceeding the residential threshold of 500 DU, as well as a net 
commercial growth of 850,400 sf,3 which exceeds the commercial threshold of 250,000 sf; for these 
reasons, the proposed project is subject to SB 610.  

2.1.3 “Is there a water supplier with jurisdiction over the 
subdivision?” 

The third step in the SB 610 process is to determine if there is a “public water system” that has or 
may have jurisdiction over the proposed subdivision.  Section 10912 (c) of the Water Code states: 
“[A] public water system means a system for the provision of piped water to the public for human 
consumption that has 3,000 or more service connections.”   

The City of Huntington Beach is a public water supplier with over 52,000 water service connections.  
The City has been identified as the water supplier with jurisdiction over the area and will provide 
water to the proposed project; therefore, the City must provide a WSA for this project.   

2.1.4 “Is groundwater a component of the supplies for the 
project?” 

The next step in the SB 610 analysis process involves documentation of supply if groundwater is to 
be used as a source.  Groundwater is a major water supply source for the City and for the proposed 
BECSP project. As a result, this WSA will evaluate the sufficiency of the groundwater from the 
basin(s) from which the proposed project will be supplied to meet projected demand associated with 
the proposed project.  Appendix A contains the comprehensive discussion of groundwater supplies. 

Pursuant to Water Code Section 10910(f) the following items must be included in the assessment: 

• A description of any groundwater basin or basins from which the proposed project will be 
supplied. For those basins for which a court or the board has adjudicated the rights to pump 
groundwater, a copy of the order or decree adopted by the court or the board and a 
description of the amount of groundwater the public water system, or the city or county if 
either is required to comply with this part pursuant to subdivision (b), has the legal right to 
pump under the order or decree. 

                                                  
3  Does not include 473,497 sf of landscaping and right-of-ways. Total commercial combined is approximately 

1.32 million sf. 
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• A detailed description and analysis of the amount and location of groundwater pumped by 
the public water system, or the city or county if either is required to comply with this part 
pursuant to subdivision (b), for the past five years from any groundwater basin from which 
the proposed project will be supplied. The description and analysis shall be based on 
information that is reasonably available, including, but not limited to, historic use records. 

• A detailed description and analysis of the amount and location of groundwater that is 
projected to be pumped by the public water system, or the city or county if either is required 
to comply with this part pursuant to subdivision (b), from any basin from which the proposed 
project will be supplied.  The description and analysis shall be based on information that is 
reasonably available, including, but not limited to, historic use records. 

• An analysis of the sufficiency of the groundwater from the basin or basins from which the 
proposed project will be supplied to meet the projected water demand associated with the 
proposed project. 

2.1.5 “Are there sufficient supplies to serve the project over the 
next twenty Years?” 

The fourth step in the SB 610 process is to prepare the actual assessment of the available water 
supplies, including the availability of these supplies in all water-year conditions over a 20-year 
planning horizon, and an assessment of how these supplies relate to project-specific and cumulative 
demands over that same 20-year period.  In this case, the period is projected to build-out in 2030.  
The supply and demand comparisons are included in Section 6.0. 

2.1.6 “If, as a result of its assessment, the public water system 
concludes that its water supplies are, or will be, 
insufficient. Are there a plan(s) for acquiring additional 
water supplies pursuant to Water Code 10911(a)?” 

The final step in the SB 610 process, if the water supplies are, or will be, insufficient, the city or 
county shall include in its water supply assessment its plans for acquiring additional water supplies, 
setting forth the measures that are being undertaken to acquire and develop those water supplies.  

Those plans may include, but are not limited to, information concerning all of the following:  

1) The estimated total costs, and the proposed method of financing the costs, associated with 
acquiring the additional water supplies.  

2) All federal, state, and local permits, approvals, or entitlements that are anticipated to be 
required in order to acquire and develop the additional water supplies.  

3) Based on the considerations set forth in paragraphs (1) and (2), the estimated timeframes 
within which the city or county is required to comply with this part pursuant to subdivision (b), 
expects to be able to acquire additional water supplies.  
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3.0 Land Use Planning, Population and Housing 
This section provides a background on land use planning, population changes and housing 
considerations for the City of Huntington Beach.  

3.1 City of Huntington Beach 

3.1.1 2008 Land Use Element 

The 2008 Land Use Element Update of the City’s General Plan serves as a long-range guide for 
land use and development in the City.  The primary objective is to assist in the management of 
future growth, to improve the City’s overall physical appearance, to minimize potential land use 
conflicts, and to facilitate growth and development reflecting the community’s vision.  Specifically, 
the Land Use Element designates the distribution, location, and extent of land uses for housing, 
business, industry, open space, recreation, and public facilities.  Additionally, it establishes 
standards of population density and building intensity for each land use category covered by the 
Plan.   

Ninety-eight percent of the City is developed; consequently, the goals and policies of the Land Use 
Element largely focus on the conservation, maintenance, and rehabilitation of existing property. In 
general, any new development will necessarily consist of redevelopment and infill development on 
the remaining vacant and/or underutilized parcels.   

3.2 Beach-Edinger Corridors Specific Plan 

The BECSP presents a plan for the long-term redevelopment of the Beach and Edinger Corridors, 
which have been divided into five informal districts. Geographically, the intention is to intensify land 
uses as one travels north along Beach Boulevard from the southern boundary of the Study area, 
developing a town center concept at the major intersection of Beach Boulevard and Edinger Avenue. 
As discussed previously, the overall vision for the Specific Plan is to develop primarily residential 
and neighborhood retail uses in the southern portion of Beach Boulevard, transitioning to 
commercial and retail uses in the middle segment of Beach Boulevard, then to a more dense “town 
center” adjacent to and at the intersection of Beach Boulevard and Edinger Avenue. To the west 
along Edinger Avenue, higher intensity mixed uses would be developed.   

The Specific Plan will require a General Plan Amendment (GPA), Zoning Text Amendment (ZTA), 
and Zoning Map Amendment (ZMA) and result in changes to land use and development intensity 
and standards related to site layout, building design, and landscaping.  

3.3 Relationship to the General Plan 

The proposed BECSP implements the broad policies established in the City of Huntington Beach 
General Plan to guide growth and change along the Beach Boulevard and Edinger Avenue 
Corridors. The Development Code contained within the BECSP would replace previous land use and 
development regulations contained within the Huntington Beach Zoning and Subdivision Ordinance 
for these portions of the City. 
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The proposed Specific Plan would ultimately allow mixed-use and stand-alone residential 
development in an area of the City that was not previously designated to permit such uses. As stated 
previously, Huntington Beach is almost fully developed. Through implementation of the proposed 
project, it is the City’s intent to effectively redistribute the overall residential growth that was originally 
identified in the General Plan to other areas of the City. However, the City is not undertaking 
associated efforts to preclude or reduce the amount of residential growth that is currently allowed 
elsewhere in the City.  

The City’s increase in residential growth since 1990 is well below the 18,500 units that were 
identified as the buildout limit (General Plan Policy LU 2.1.4). According to the General Plan EIR 
(Table PD-1) the City’s 1990 level of housing was 74,179 units. For comparison purposes, the 
California Department of Finance (DOF) identified the City’s 1990 level of housing at 72,736 units4—
a difference of 1,443 units. The EIR, that this WSA supports, relies on the 1990 data provided in the 
General Plan EIR because the document provides build-out scenarios (based on the 74,179 units) 
utilizing the 18,500 units as directed in the General Plan.   

Between 1990 and 2008, approximately 5,000 units were constructed in the City. However, 
accounting for demolitions, the net increase in residential growth within this timeframe is closer to 
3,828 units,5 which is far from the build-out capacity of 18,500 units identified in the General Plan. 
Additionally, past residential projects have not reached the full size allowed under the General Plan 
for those sites. In fact, many of the residential projects have only been developed to 70 percent of 
the total allowable size, and based on this information; it does not appear that the City would reach 
its growth potential within the time frame previously anticipated.  Full build-out of the 6,400 DU 
included in the proposed BECSP would capture less than half of the remaining anticipated 
residential growth in the City. Consequently, while the City does not anticipate subsequent re-zoning 
of other areas to reflect the redistribution intent, the project would not necessarily represent an 
increase in housing above what was projected in the General Plan build-out scenario.  Moreover, the 
City’s General Plan land use policy would prevent that from occurring.  

3.4 Population Evaluation and Housing Considerations 

Data from the United States Bureau of the Census (U.S. Census) (American Community Survey), 
the DOF, the Southern California Association of Governments (SCAG), and the City of Huntington 
Beach 2008–2014 Housing Element of the General Plan (Housing Element) were used to prepare 
this discussion as it relates to population and housing within Huntington Beach and proposed 
project. 

3.4.1 Population 

The population data provided by the DOF are computed and updated annually and therefore, are 
considered more reflective of current conditions than the population projections prepared by SCAG. 

                                                  
4  California Department of Finance (DOF). 2007. E-8 Historical Population and Housing Estimates for Cities, 

Counties and the State, 1990-2000. Sacramento, California. August. 
5  Existing 2008 housing stock of 78,007 (DOF, E-5 Population and Housing Estimates) minus 1990 housing 

stock of 74,179 is equal to 3,828 units. 
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For this reason, DOF data will be used in this analysis to provide existing conditions, where they are 
available.  However, SCAG data are also presented for comparison purposes, and are relied upon 
for future population projections. 

The 2008 DOF estimated population of 201,9936 represents a 0.3 percent increase over the 2007 
population of approximately 201,315.  Table 3-1 shows the population growth in the City since 2000, 
using data derived from the DOF reflecting U.S. Census sources and population estimates. As 
identified, the City’s average annual growth has steadily declined since 2000, with increases 
between 2007 and 2008 representing only a fraction of what occurred between 2000 and 2001. 

Table 3-1:  Population Growth: City of Huntington Beach (2000–2008) 

Year Population 
Average Annual Growth 

(persons/year) 
2000 189,627 — 
2001 192,412 2,785 
2002 194,781 2,369 
2003 197,087 2,306 
2004 198,831 1,744 
2005 199,896 1,065 
2006 200,608 712 
2007 201,315 707 
2008 201,993 678 

Source: State of California, Department of Finance, E-4 Population Estimates for Cities, Counties and the State, 2001-2008, 
with 2000 Benchmark. Sacramento, California, May 2008.  

 
The 2004 SCAG Regional Transportation Plan (RTP) Update shows future population projections for 
Huntington Beach, which are presented in Table 3-2.  These projections are also confirmed locally 
by the Center for Demographic Research at California State University Fullerton (CSF).7  
(Appendix C) 

Table 3-2:  SCAG Population and Households Forecast for the City of Huntington Beach 

 2005 2010 2015 2020 2025 2030 
Population 200,349 212,957 217,822 220,892 222,569 224,788 
Households 75,601 77,237 77,720 77,968 78,315 78,839 
Source: SCAG 2008, Growth Forecast. 

 
3.4.2 Households 

A household is defined by the DOF and the U.S. Census as a group of people who occupy a 
housing unit.  The number of households in a given area differs from the number of dwelling units 
because the number of dwelling units includes occupied and vacant units. The variance between 

                                                  
6  State of California, Department of Finance, E-1 Population Estimates for Cities, Counties and the State with 

Annual Percent Change—January 1, 2007 and 2008. Sacramento, California, May 2008. 
7  California State University Fullerton Center for Demographic Research, Orange County Progress Report. 

August 2008.  
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households and dwelling units also reflects population segments living in-group quarters such as 
board and care facilities, and those who are homeless. 

Table 3-3 compares the number of households in the City of Huntington Beach for 2000 and 2008. 
The average household size in the City of Huntington Beach increased from 2.57 persons per 
household (pph) in 2000 to 2.66 pph in 2008, essentially a densification of pph. 

Table 3-3:  Households in Huntington Beach (2000–2008) 

 2000 2008 2030 c 

Households 
Huntington Beach 73,674 75,940 78,839 

Average Household Size (pph) 
Huntington Beach 2.57a 2.66b 2.85 c 
Notes:  Household figures represent occupied housing units. 
a. Calculated as a population of 189,627 in 2000 divided by 73,674 households. 
b. Calculated as a population of 201,993 in 2008 divided by 75,940 households. 
c. Calculated as a projected population of 224,788 in 2030 divided by 78,839 households in 2030 from Table 3-2 SCAG (Population and 

Households Forecast for the City of Huntington Beach). 
Source: State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, 2001-2008, with 

2000 Benchmark. Sacramento, California, May 2008. 

 
The average household size of 2.66 represents all occupied housing units in the City, including 
owner- and renter-occupied units. Implementation of the proposed BECSP would result in an 
increase in mixed-use residential units. Mixed-use units tend to bring in higher numbers of renters 
compared to the existing single-family uses that are predominately owner-occupied throughout the 
rest of the City.  Accordingly, the average renter-occupied household size in the City of Huntington 
Beach was 2.50 pph in 2007.8  Using the projected households and population data in Table 3-2, the 
household size in 2030 is estimated at 2.85 pph - more densification per household.  However, these 
projections did not include households associated with the proposed project.  Upon implementation 
of the proposed project the pph returns to 2.66 levels. 

3.4.3 Population and Housing Evaluation for Water Supply 
Planning 

Population increases associated with future developments were accounted for in the SCAG 2008 
projections and CSF; by 2030, the City population is expected to increase to 224,788, an increase of 
22,795 over 2008 population numbers.  This equates to an increase of approximately 0.0048 
annually.  

In terms of dwelling units, using DOF numbers, dwelling units in 2008 were 78,007.  Going forward, 
SCAG projects 78,839 total housing units by 2030 but this did not include all 6,400 DU associated 
with the BECSP project.  With the additional dwelling units proposed in the BECSP, housing units 
total approximately 84,407 (78,007 existing plus 6,400 units from BECSP).9  Under this dwelling unit 

                                                  
8  American Community Survey. 2007. City of Huntington Beach Selected Housing Characteristics: 2005-2007. 
9  A vacancy rate of 2.5 percent exists with the City, but for this analysis this information was removed from the 

data. 
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growth scenario, the City would increase its projected dwelling units by approximately 6,400 DU, 
which is full build-out of the project. This equates to a dwelling unit increase of approximately 0.0038 
annually.  

Although, the General Plan projected dwelling unit increases of 18,500 DU by 2030 (see Table 3-4) 
new development projects have reached only 70 percent of the dwelling units per project.  As 
discussed above, since the 1990, the City has captured only 3,828 new DU because of the 5,000 
constructed 1,172 were demolished or converted.  This is the difference between 78,007 and 74,179 
as shown in Table 3-4.   

Table 3-4:  Anticipated Housing Growth in Huntington Beach 

1990 
Housing 
Stocka 

Existing (2008) 
Housing 
Stockb 

Permitted 
General Plan 

Increase 

Net # of DU 
built since 

1990 

Remaining 
allowable 

growth 

Proposed 
build-out of 

Specific Plan Exceedance
74,179 78,007 18,500 3,828 14,672 6,400 No 

Notes:  
a. Huntington Beach General Plan EIR. 1995. Table PD-1 Huntington Beach Draft General Plan Buildout. 
b. State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties and the State, 2001-2008, with 2000 

Benchmark. Sacramento, California, May 2008. 

 
As stated above, based on this information and patterns of development, it seems reasonable to 
assume that Huntington Beach would not reach the 18,500 DU projected in the General Plan.  For 
the reasons presented here, this WSA uses the annual population increases culminating at 224,788 
persons by 2030 as the more reasonable projection of growth in the City. The added benefit of 
utilizing this growth methodology is that it captures and includes all previously evaluated projects 
(refer to Appendix B), pending projects like the Downtown Specific Plan Update, various other 
pending projects, as well as other yet to be identified projects. 

In terms of conservative water supply planning and for consistency purposes, this WSA uses the 
higher percentage increase of 0.0048 annually to account for population increases due to 
densification within the city limits.  Conversely, for conservative planning purposes, supplies are held 
constant according to the prescribed allocation rate.  For example, Base Year supplies of 
33,323 acre-feet per (AFY) remain the same over the 20-year planning horizon and each WSAP 
Stage is presented in the same manner.  In other words, water supply increases are not proportional 
to population rate increases.   
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4.0 Water Supply 
This section provides a water supply analysis on a regional scale including the service areas of 
Metropolitan and those agencies that make up the MWDOC. In Orange County, the groundwater 
basin is a shared resource, managed by OCWD; therefore, the District boundary defines the regional 
context for the following water supply analysis.  See Appendix A for a Comprehensive Surface and 
Groundwater Discussion. 

4.1 Imported Water Supply to the City 

The City obtains imported water from Metropolitan via MWDOC. These agencies treat water 
received from the Colorado River via the Colorado River Aqueduct (CRA) and from the State Water 
Project (SWP) via the California Aqueduct.  The amount of water delivered to the City by MWDOC 
currently accounts for about third of the total water used in the City.   

4.1.1 Current Conditions 

California is currently facing a significant water crisis.  After experiencing two years of drought and 
the driest spring on record, water reserves are low.  With the Sacramento-San Joaquin Delta 
ecosystem waning, court-ordered restrictions on water deliveries from the Delta have reduced 
supplies from the state's two largest water systems by 20 to 30 percent.  Drought conditions in the 
Colorado River Basin and a Sierra snow-pack that is more unreliable due to global climate variation 
are leaving many communities throughout California facing mandatory restrictions on water use 
and/or rising water bills.  In June 2008, the Governor issued Executive Order S-06-08 declaring a 
statewide drought, which directed state agencies and departments to take immediate action to 
address drought conditions and water delivery reductions that exist in California. He also issued a 
Central Valley State of Emergency Proclamation for nine Central Valley counties (Sacramento, San 
Joaquin, Stanislaus, Merced, Madera, Fresno, Kings, Tulare and Kern) to address urgent water 
needs.  

Recent court decisions have forced the Department of Water Resources (DWR) to restrict pumping 
in the Delta to protect the threatened delta smelt; thereby, reducing the amount of water available to 
Metropolitan and other SWP contractors.  The reliability of the SWP water is defined in DWR SWP 
Delivery Reliability Report, which has been published in 2002, 2005 and 2007.  DWR has updated 
its estimate of current (2007) and future (2027) SWP delivery reliability and has expanded the 
conditions under which reliability is quantified. The additional conditions are changes in hydrology 
due to potential climate change for the future and restrictions on SWP and Central Valley Project 
pumping in accordance with the interim operating rules imposed by the December 2007 Federal 
Court order.  The 2007 Final SWP Delivery Reliability Report addressed these recent hydrologic 
conditions.  

Due to drought conditions and uncertainty regarding future pumping operations from the SWP, 
Metropolitan has worked with member agencies to put together a Water Supply Allocation Plan 
(WSAP).  The plan allocates water to members based on the Regional Shortage Level experienced 
in Metropolitan’s service area; higher regional shortages result in larger supply cutbacks.  
Metropolitan’s service area is shown in Figure 4-1. 



FIGURE 4-1
Metropolitan Water District of Southern California Water Service Area
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4.1.1 Supply Considerations 

According to DWR, eleven droughts have occurred in California since 1850.  The year 1977 is 
recognized by DWR as the driest single year of California's measured hydrologic record.10  The most 
recent multi-year statewide drought took place between 1987 and 1992.11  Conversely, in the years 
following these drought periods the Central Valley was drenched with record rainfall that caused 
flooding.  This extreme climatic variability is common throughout California. 

Droughts exceeding three years are relatively rare in Northern California; however, even localized 
droughts in Northern California have extensive repercussions for water agencies in Southern 
California, particularly because most depend to some degree on SWP water to meet customer 
demands.  

The WSA was prepared during a very unique period in California’s water history.  Water year 2007, 
was a dry year throughout California, with parts of Southern California setting new records for 
minimum annual precipitation.12  As previously stated, statewide water supplies are currently limited 
by below-normal precipitation in much of the state, nine dry years in the Colorado River and a 
regulatory drought due to SWP pumping restrictions.  These circumstances continue to threaten 
statewide water supplies; however, the statewide supply situation is subject to change and could 
return to normal or above-normal year precipitation in the near-term and then extend over many 
years.  This assumes that water year history will repeat itself and these cyclical wet hydrologic 
periods return. In addition, forthcoming case law or new pumping technology could lift the SWP 
pumping restrictions; thereby, returning the system to firm delivery capacity.  Therefore, for 
comparison purposes normal “Base Year” supply, “WSAP Year” supply, and various demand 
scenario comparisons will be presented in this analysis. 

4.1.2 Metropolitan Water District of Southern California 
Water Supply Planning 

For future years in which Metropolitan’s supplies are insufficient to meet firm demands, imported 
supplies to MWDOC will be managed in accordance to Metropolitan’s (Met) WSAP.  (Because the 
City is not a direct Metropolitan member, Section 4.1.3.1 presents the effects of the Met WSAP on 
MWDOC and its subsequent supply actions as it relates to member agencies.)  Due to dry 
conditions affecting Metropolitan’s service area and uncertainty regarding future pumping operations 
from the SWP due to fishery protection measures in the Delta, Metropolitan is faced with the 
possibility that it may not have access to the supplies necessary to meet firm demands now and in 
the future and may allocate supply shortages to the member agencies.  In preparing for this 
possibility, Metropolitan has worked with member agencies to put together the Met WSAP.  The plan 
includes sample calculations for determining a particular member agency’s allocation, as well as 

                                                  
10  Department of Water Resources. Accessed September 2007.  Background: Droughts in California. 

http://watersupplyconditions.water.ca.gov/background.cfm.  
11  Department of Water Resources. Accessed September 2007.  Background: Droughts in California. 

http://watersupplyconditions.water.ca.gov/background.cfm.  
12  Department of Water Resources. California Drought An Update. April 2008. Accessed January 2009.  

http://www.water.ca.gov/drought/docs/DroughtReport2008.pdf. 



City of Huntington Beach  4.0 Water Supply 
Water Supply Assessment   
Beach-Edinger Corridor Specific Plan   
 

 
 

Z:\All Employees\10000+\0407 Beach-Edinger\WSA\WSA DOCS\Draft WSA\Draft_WSA v1.doc 4-4 

estimated retail and wholesale reliability for member agencies based on a given percent reduction in 
total supply (refer to Appendix E).  

For the last three years, Metropolitan has pulled water out of storage to meet regional demands as a 
result of the below average rainfall and the water supply from the Delta in Northern California being 
restricted. These restrictions, referred to as a regulatory drought, can cut water to 25 million 
Californians in southern California by as much as 30-50%.  As a result, mandatory conservation is 
now being required.13 

On February 12, 2008 the Metropolitan Board of Directors officially adopted the Met WSAP.  The 
Met WSAP includes estimated retail and wholesale reliability for member agencies based on 
shortage percentage.  The shortage percentages, which correspond to designated shortage levels 
outlined in the plan, cover 5 percent increments from 5 to 50 percent.  Under each shortage level, 
there are specific wholesale minimum allocations for each member agency.  The Met WSAP also 
includes graphs and tables showing an estimate of the wholesale minimum allocations for each of 
the member agencies in a Level 2 Regional Shortage (10 percent), and Level 4 Regional Shortage 
(20 percent), and in a Level 6 Regional Shortage (40 percent).  These values for MWDOC from 
Metropolitan are shown in Table 4-1.  

Table 4-1:  Wholesale Reliability for Imported Supplies within the Basin (AFY) 

Shortage Percentage  
(Regional Shortage) 

Level 2  
Regional Shortage 

10% 

Level 4  
Regional Shortage  

20% 

Level 6  
Regional Shortage 

40% 
MWDOC (in basin) 94.9% 89.2% 78.3% 
Source: Metropolitan Water District of Southern California. Board of Directors, Water Planning and Stewardship Committee. 

February 12, 2009 Board Meeting.  Attachment 2.  Values shown are for the proposed formula.   

 
4.1.2.1. Recent Activity 

The Metropolitan Board of Directors approved the implementation of Met’s WSAP at a Level 2 on 
April 14, 2009.  This action was taken in order to manage demands through the period of July 1, 
2009 through June 30, 2010 given the limited supplies available in the current calendar year, 
including limiting withdrawals of storage in order to maintain reasonable reserve levels.  As a result 
of Met’s WSAP action, Section 4.1.4.1 presents MWDOC’s subsequent response and creation of its 
Draft Water Supply Allocation Plan (WSAP).  The Draft WSAP affects each MWDOC member 
agency. 

Metropolitan’s monthly report provides updates for regional water supply and demand conditions and 
potential actions under the Water Surplus and Drought Management Plan (WSDM Plan).  The 
WSDM Plan provides the overall strategy for managing Metropolitan’s resources to meet the range 
of estimated demands for the current calendar year.  This report considers conditions as of 
May 21, 2009.14  The May 2009 WSDM Report can be found in Appendix D.  

                                                  
13  MWDOC Press Release April 15, 2009. MWDOC Implements Water Supply Allocation Plan. 
14  Water Surplus and Drought Management Plan on water supply and demand as of May 21, 2009. 
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The WSDM Plan calculates reliable supply capacity for the current and next calendar year, which 
includes the supplies in Metropolitan’s Five Year Supply Plan Resource Option.  Based on these 
estimates, Metropolitan determines its supplies in the region that are currently available to meet 
customer demands.  This WSA, based on the Delta pumping limitations and year three of a 
statewide drought, it appears that the water supply situation is somewhat uncertain at this time.  
However, the statewide supply situation is subject to change and could return to normal or above-
normal year precipitation in the near-term and then extend over many years.  This assumes that 
water year history will repeat itself and these cyclical wet hydrologic periods return.  With this 
understanding, for conservative water supply planning purposes, supplies are held constant per 
allocation over this same period. Table 4-2 shows the supplies available to Metropolitan beginning 
2010 and extending annually to 2015 and out to 2030. 

Table 4-2:  New Metropolitan Supply & Allocation CY 2009 with Five Year Supply Plan 
Resource Option (MAF) 

Year 2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 
CRA1 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09 
SWP2 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 
Total 2.01 2.01 2.01 2.01 2.01 2.01 2.01 2.01 2.01 2.01 

Notes: Due to round off errors Total does not sum correctly. 
MAF = million acre-feet; CY = calendar year  
1. Metropolitan Water Surplus and Drought Mgt Plan May 21,2009 Attachment 1 Table CY 2009 Projected CRA & SWP Supplies, Appendix D 
2.  Metropolitan Water Surplus and Drought Mgt Plan May 21,2009 Attachment 1 Table CY 2009 Projected CRA & SWP Supplies,  Appendix D 

 
4.1.3 Municipal Water District of Orange County 

The MWDOC was formed by Orange County voters in 1951 under the Municipal Water District Act of 
1911.  MWDOC was formed for the purpose of contracting with Metropolitan to acquire supplemental 
imported water supplies from northern California and the Colorado River for use within Orange 
County.  MWDOC is Metropolitan’s third largest member agency; it represents 30 member agencies, 
it provides and manages the imported water supplies used within its service area.  MWDOC is a 
regional water wholesaler and resource planning agency, managing all of Orange County's imported 
water supply with the exception of water imported to the cities of Anaheim, Fullerton, and Santa Ana.  
MWDOC serves more than 2.3 million residents in a 600-square mile service area.  Its service area 
and member agencies are shown in Figure 4-2.  It is through MWDOC that the City of Huntington 
Beach purchases imported water from Metropolitan.  

Direct-use water (water directly piped from treatment facilities or wells to homes and commercial and 
institutional buildings, as opposed to indirect use, which is water needed to replenish groundwater 
storage and to serve as a barrier against saltwater intrusion) in MWDOC’s service area comes from 
both local and imported supplies.  Local supplies developed by individual member agencies, 
primarily groundwater, presently account for about 50 percent of MWDOC’s direct water use.  Other 
local supplies include recycled wastewater and surface water.  The remaining 50 percent of direct 
water use demand is met by imported water from Metropolitan.  



FIGURE 4-2
Service Area and Member Agencies of MWDOC

100000407 Beach-Edinger Corridors Specific Plan WSA

01
14

8 
| J

C
S

 | 
09

Source: MWDOC, 2005, Urban Management Plan, November 2005.

NORTH
SCALE IN MILES



City of Huntington Beach  4.0 Water Supply 
Water Supply Assessment   
Beach-Edinger Corridor Specific Plan   
 

 
 

Z:\All Employees\10000+\0407 Beach-Edinger\WSA\WSA DOCS\Draft WSA\Draft_WSA v1.doc 4-7 

4.1.3.1. Recent Activity and WSAP 

For the past year, MWDOC staff has been working on the development of its WSAP.  (See 
Appendix E) Through the Board’s recommended policy principles, Client Agency technical 
workshops, and MWDOC Committee meetings, staff developed a plan to allocate imported water in 
a fair and equitable manner to all of its 28 Client Agencies within its service area.15 

In preparation of the WSAP, the MWDOC Board of Directors adopted the following policy principles 
to help guide staff: 

• Seek best allocation available from MET 

• Develop the MWDOC Plan in collaboration with its Client Agencies 

• When reasonable, use similar method/approach as MET 

• When MET method would produce significant unintended consequence, use an alternative 
approach 

• Develop accurate data on local supply, conservation, recycling, rate structures, growth and 
other relevant adjustment factors 

• Seek opportunities within MWDOC service area to provide mutually beneficial shortage 
mitigation 

As of spring 2009, MWDOC Board of Directors voted unanimously for implementation of MWDOC’s 
WSAP.  In conjunction with the WSAP, the MWDOC Board officially declared a regional water 
shortage.  The WSAP is being implemented at Stage 2 - a ten percent reduction in available 
imported water supply – and will be effective July 1, 2009, through June 30, 2010. MWDOC’s Board 
took action as a result of Metropolitan’s Board of Directors calling for a Stage 2, or ten percent 
reduction, on Tuesday, April 14, 2009.16  The WSAP uses the water supply data provided via 
imported supplies from Metropolitan conveyed to MWDOC and groundwater supplies managed by 
OCWD.  MWDOC determined the supplies that will be available to each retailer in its service area.  
The WSAP consists of five steps listed below:17 

Step 1 – Determine an Agency’s Baseline 

Step 2 – Establish Allocation Year Information 

Step 3 – Calculate Initial Minimum Allocation based on Declared Shortage Level 

Step 4 – Assign Allocation Adjustments and Conservation Credits 

Step 5 – Sum Total Allocations and Calculate Retail Reliability 

                                                  
15  Resolution Adopting MWDOC Supply Allocation Plan, February 6, 2009, page 2. 
16  MWDOC Press Release April 15, 2009. MWDOC Implements Water Supply Allocation Plan. 
17  Resolution Adopting MWDOC Supply Allocation Plan, February 6, 2009, page 3. 
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Although these steps are similar to MET’s allocation process; there were situations where an 
alternative approach was needed for MWDOC’s service area such as the Growth Adjustment, Retail 
Impact Adjustment, Conservation Credits, and the assessment of allocation penalties.18 

4.1.4 Orange County Water District 

Orange County Water District (OCWD or District) was formed in 1933 by a special act of the 
California Legislature to protect the groundwater basin.  The District is neither a wholesale nor a 
retail water provider; rather, the District manages the groundwater basin through regional recharge 
programs.  Recharge is accomplished with local and imported water supplies to offset pumping from 
the Basin.  Because OCWD is the manager of the Basin and not an urban water supplier, it is not 
required to develop an UWMP; however, in 2004, OCWD adopted a GMP in its capacity to ensure 
sufficient water supplies for present and future beneficial uses within Orange County.  An update to 
the OCWD GMP was released in May 2009.  The GMP has objectives to help secure a long-term 
viable supply of groundwater; this management strategy, described in more detail below, is 
effectively based upon groundwater recharge programs including the forebay recharge facilities, 
seawater intrusions barriers, and in-lieu programs and water storage agreements with Metropolitan. 

There are 23 major producers extracting water from the Orange County groundwater basin, which is 
managed by OCWD in collaboration with the other water and wastewater agencies.  The area 
managed by OCWD is shown in Figure 4-3. 

OCWD’s allowable BPP establishes the annual pumping percentage per OCWD member and may 
vary annually.  The BPP is set uniformly and is a portion of each member's water supply that comes 
from groundwater pumped from the basin. OCWD members pay an RA fee for water pumped from 
the basin. Groundwater production at or below the BPP is assessed the RA.  Any production above 
the BPP is charged the RA plus the BEA.  The BEA is calculated so that the cost of groundwater 
production above the BPP is typically higher than purchasing imported potable supplies.  This 
approach serves to discourage, but not eliminate, production above the BPP. The BEA can be 
increased as needed to discourage production above the BPP.  Currently, the BPP is set at 
62 percent, and groundwater pumped between 62 percent to a maximum restriction of 64 percent.19 
will be charged the sum of the RA and BEA, which is essentially the same rate as the import water 
rate purchased through MWDOC. 

4.2 Supplies within the City of Huntington Beach 

Total potable supplies within the City are primarily composed of local groundwater and imported 
water is also an important source of supply.  The MWDOC WSAP formula was used to determine 
water supplies to the City under the current hydrologic conditions.  For conservative water supply 
planning purposes, these same supply quantities were then extended over the 20-year planning 
horizon.  For conservative planning purposes, supplies are held constant according to the prescribed  

                                                  
18  Resolution Adopting MWDOC Supply Allocation Plan, February 6, 2009, page 3. 
19  Groundwater pumping is managed by OCWD and groundwater reserves are limited by the annual BPP.  

Although in the past OCWD has allowed pumping above the BPP as this allowed additional recharge 
(replenishment water to be added to the groundwater system).  



FIGURE 4-3
Orange County Water District Boundary
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allocation rate.  For example, Base Year supplies of 33,323 AFY remain the same over the 20-year 
planning horizon and each WSAP Stage is presented in the same manner.   

Table 4-3 shows the supplies available to the City under MWDOC’s WSAP Base Period model (no 
reductions), hereinafter “Base Year” under this supply scenario commencing in July 2009 through 
2010, the City could expect to receive 33,323 AFY.  However, as previously discussed, due to 
reduced statewide water supplies under WSAP Stage 2, the City can expect to receive less than the 
Base Year water supply allocation.   

Table 4-3:  MWDOC’s WSAP Base Year Supplies (AFY) 

Years 2009 2010 2015 2020 2025 2030 
Imported Water  12,663 12,663 12,663 12,663 12,663 12,663 
Groundwater  20,660 20,660 20,660 20,660 20,660 20,660 
Total1  33,323 33,323 33,323 33,323 33,323 33,323 
Notes:  
1. MWDOC WSAP Base Year Water Supply Allocation. Assumes 38% Imported Water from MWDOC and 62% BPP of Groundwater from OCWD. 

 
As shown in Table 4-5, one short-term solution to compensate for reduction in import supply can be 
achieved by pumping within the BEA restriction, currently set at two (2) percent above BPP, at a rate 
essentially the same as the purchasing rate through MWDOC.  For example, under WSAP Stage 2, 
additional groundwater pumping within BEA restriction could increase annual supplies by 1,776 
acre-feet, and under WSAP Stage 3, that could increase by 1,688 acre-feet.  A discussion of the 
supply allocation under the WSAP Stage 2 follows below. 

Table 4-4:  MWDOC’s WSAP Stage 2 Allocation with 2% BEA Pumping Allowance (AFY) 

Years 2009 2010 2015 2020 2025 2030 
Imported Water  12,146 12,146 12,146 12,146 12,146 12,146 
Groundwater  21,593 21,593 21,593 21,593 21,593 21,593 
Total1  33,739 33,739 33,739 33,739 33,739 33,739 
Notes:  
1. MWDOC WSAP Base Year Water Supply Allocation. Assumes 38% Imported Water from MWDOC and 62% BPP of Groundwater from OCWD 

and 2% BEA Pumping Allowance. Supply is 101 percent of Base Year supplies. 

 
Table 4-5 shows the supplies that the City could expect to receive under various WSAP allocations.  
For consistency with Metropolitan’s WSDM and Five Year Supply Plan Resource Option allocations 
and recent implementation of Stage 2 MWDOC reductions; although, not official, this WSA takes a 
conservative approach and assumes that under WSAP Stage 2 beginning July 1, 2009, the City can 
expect to receive 31,963 AFY in total supplies.  Under WSAP Stage 2, the City’s allocation reduction 
equates to a loss of 517 AFY or 12,146 acre-feet of imported supplies.  Under WSAP Stage 3, the 
City’s allocation reduction equates to a loss of 1,120 AFY or 11,543 acre-feet of imported supplies.20  

                                                  
20  Assume 38% imported water from MWDOC and 62% BPP of groundwater from OCWD.   
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Table 4-5:  MWDOC Water Supply Allocation Plan Schedule1 

Allocation 
Schedule of 
Shortages4 

Import 
Allocation 

(AFY) 2 

Allocation 
Reduction Less 

Base Year 
Supply  

Actual Percentage 
Reduction from Base 

Year Demand 
Percent of 

Supply  
Supply  
Total3 

10% (Stage 2) 12,146 517 4.08 95.92% 31,963 
15% (Stage 3) 11,543 1,120 8.84 91.16% 30,376 

20% 10,732 1,931 15.25 84.75% 28,242 
25% 9,920 2,743 21.66 78.34% 26,105 
30% 9,108 3,555 28.07 71.93% 23,968 
35% 8,296 4,367 34.48 65.52% 21,832 
40% 7,484 5,179 40.90 59.10% 19,695 
45% 6,672 5,991 47.31 52.69% 17,558 
50% 5,861 6,802 53.71 46.29% 15,424 

Notes: 
1. MWDOC Draft WSAP 2009 from City of Huntington Beach staff August 5, 2009 
2. Import Allocation based on Base Year allocation of 12,663 AFY. 
3. Supply total Base Year Allocation of 33,323 AFY. Assumes 38% Imported Water from MWDOC and 62% BPP of Groundwater from OCWD. 
4. Allocation Schedule of Shortages: Stage 2 = 10% and Stage 3 = 15%. 

 
As previously stated, this WSA was prepared during a very unique period in California’s water 
history.  Water year 2007, was a dry year throughout California, with parts of Southern California 
setting new records for minimum annual precipitation.21  As previously stated, statewide water 
supplies are currently limited by below-normal precipitation in much of the state, nine dry years in the 
Colorado River and a regulatory drought due to SWP pumping restrictions.  These circumstances 
continue to threaten statewide water supplies; however, the statewide supply situation is subject to 
change and could return to normal or above-normal year precipitation in the near-term and then 
extend over many years.  This assumes that water year history will repeat itself and these cyclical 
wet hydrologic periods return.  In addition, forthcoming case law or new pumping technology could 
lift the SWP pumping restrictions thereby, returning the system to firm delivery capacity. 

4.2.1.1. Additional Dry Years 

Projected supplies are shown in Table 4-6.  For water supply planning purposes, this WSA projected 
further WSAP reductions the following year and over consecutive dry years.  For example, as shown 
in Table 4-4, if next year is another dry year, MWDOC could initiate Stage 3 of the WSAP and 
reduce deliveries accordingly.  If this were the case, imported water supplies to the City would be 
curtailed by 1,120 acre-feet, reduced to 11,543 acre-feet, which is 30,376 AFY in total supplies.  The 
analysis assumed that the probability of multiple dry year events could commence in any given year 
and extend over multiple dry years.  

                                                  
21  Department of Water Resources.  California Drought: An Update. April 2008. Accessed January 2009.  

http://www.water.ca.gov/drought/docs/DroughtReport2008.pdf. 
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Table 4-6:  City of Huntington Beach Supplies: WSAP Stage 2 and 3 Allocations – 
Normal, Single Dry Year and Multiple Dry Years (2009/2010 – 2030) 

Supply 
Allocation 

Base Year 
Supply 

Allocation1 

WSAP Stage 2 
Allocation  
Single Dry 

Year2 

Multiple Dry Year Event2 
WSAP Stage 2 

Allocation 
Dry Year 13 

WSAP Stage 3 
Allocation  
Dry Year 24 

WSAP Stage 3 
Allocation  
Dry Year 3 

AFY % AFY % AFY % AFY % AFY % 
Huntington 
Beach Allocation 33,323 100 31,963 90 31,963 90 30,376 85 30,376 85 
Note:  
1. MWDOC Draft WSAP 2009 from City of Huntington Beach staff August 5, 2009. Assumes 38% imported water from MWDOC and 62% BPP of 

groundwater from OCWD. 
2.  PBS&J developed additional dry year planning projections based on Stage 2 and Stage 3 Allocations. 
3. Stage 2 Allocation in effect beginning in Dry Year 1 – Same as Single Dry Year. 
4. Stage 3 Allocation in effect after Dry Year1 and due to the WSAP model WSAP Stage remains in effect over the next year as well. 
Developed by PBS&J for Water Supply and Demand Planning Purposes. 

 
Projected supplies with 64 percent groundwater with a BEA of 2 percent pumping allowance in effect 
are shown in Table 4-7.  For water supply planning purposes, this WSA projected further WSAP 
reductions the following year and over consecutive dry years.  For example, as shown in Table 4-7, 
if next year is another dry year, MWDOC could initiate Stage 3 of the WSAP and reduce deliveries 
accordingly.  If this were the case, imported water supplies to the City would be curtailed by 1,120 
acre-feet, reduced to 11,543 acre-feet, which is 32,064 AFY in total supplies.  The analysis assumed 
that the probability of multiple dry year events could commence in any given year and extend over 
multiple dry years.   

Table 4-7:  City of Huntington Beach Supplies:  
WSAP Stage 2 and 3 Allocations with 2% BEA Pumping Allowance - 
Normal, Single Dry Year and Multiple Dry Years (2009/2010 – 2030)  

Supply 
Allocation 

Base Year 
Supply 

Allocation1 

WSAP Stage 2 
Allocation  
Single Dry 

Year2 

Multiple Dry Year Event2 
WSAP Stage 2 

Allocation 
Dry Year 13 

WSAP Stage 3 
Allocation  
Dry Year 24 

WSAP Stage 3 
Allocation  
Dry Year 3 

AFY % AFY % AFY % AFY % AFY % 
Huntington 
Beach Allocation 33,323 100 33,739 90 33,739 90 32,064 85 32,064 85 
Note:  
1. MWDOC Draft WSAP 2009 from City of Huntington Beach staff August 5, 2009.  
2.  PBS&J developed additional dry year planning projections based on Stage 2 and Stage 3 Allocations. Assumes 38% imported water from 

MWDOC and 64% BPP of groundwater from OCWD with the 2009 2% BEA Allowance. Supply is 101% of Base Year supplies due to 2% BEA 
Pumping Allowance.  

3. Stage 2 Allocation in effect beginning in Dry Year 1 – Same as Single Dry Year plus 2% BEA pumping. 
4. Stage 3 Allocation in effect with BEA of 2% after Dry Year1 and due to the WSAP model WSAP Stage remains in effect over the next year. 
Developed by PBS&J for Water Supply and Demand Planning Purposes. 
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5.0 Water Demands 
Analysis of water demand is based on the same regional area as the analysis for supplies.  The 
following analysis addresses the greater regional demand context within the OCWD boundary; the 
land use data was provided by the City of Huntington Beach and the project-specific analysis 
demand calculations are based on demand factors from similar development facilities in the City of 
Huntington Beach, Southern California and other parts of the state.  See Appendix F for a 
comprehensive demand discussion on a larger scale.  See Appendix B of other future water use 
projections for all other previously evaluated projects, pending projects like the Downtown Specific 
Plan Update, and various other pending projects.  

5.1 Demand in Metropolitan’s Service Area  

Metropolitan defines “firm demands” as projected firm sales plus 70 percent of projected Interim 
Agricultural Water Program sales.  Demand projections are based on growth forecasted in the 2004 
SCAG RTP and the San Diego Association of Governments 2030 forecasts.  Metropolitan calculates 
firm demands as total demands (retail municipal and industrial as well as agricultural demands) less 
conservation and local supplies (groundwater, recycled water, local surface supplies used by 
member agencies).  Metropolitan projected firm demands from 2010 to 2030 are shown in Table 5-1. 

Table 5-1:  Projected Metropolitan Firm Demands in Average, Single Dry and 
Multiple Dry Year Types (AFY) 

 2010 2015 2020 2025 2030 
Firm Demands in an Average Year 2,170,200 2,170,492 2,313,613 2,401,926 2,482,325 
Firm Demands in a Single Dry Year 2,344,792 2,380,767 2,363,375 2,363,261 2,344,232 
Firm Demands in a Multiple Dry Year 2,234,558 2,228,203 2,363,908 2,447,761 2,534,113 
Source: Metropolitan Water District of Southern California, Personal Communication with Brandon Goshi, July 21, 2009.  

 
5.2 MWDOC Water Demands 

Regional projected demand in OCWD’s service area, shown in Table 5-2, is based upon demand 
estimated by the individual producers and submitted to the MWDOC as part of its Annual Survey in 
spring 2008.  Demands of member agencies located outside of the Orange County Groundwater 
Basin were removed from the dataset.  Non-potable demands were also removed from the dataset. 
Dry year demands are typically higher than normal year demands, which is largely due to lack of 
rainfall and the subsequent need for increased water for landscaping in dry years.  However, under 
the current dry year situation, based on demand reduction measures necessary to support supply 
reductions, dry year demands are assumed not to increase. In fact, in dry years demands should 
actually decrease due to water saving efforts; however, due the speculative nature of conservation 
achievements, and in order to be conservative, increases in demands are relative to population 
increases within the City per Section 3.  A discussion of the Conservation efforts and achievements 
is presented in Section 7. 
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Table 5-2:  Total Projected Demand within the Basin in an Normal Year (AFY) 

 2010 2015 2020 2025 2030 
MWDOC (in basin)  342,841 362,646 369,814 373,880 375,928
Total Demand1 500,961 527,828 543,464 550,830 552,797
Notes:  
1.  Includes Anaheim, Fullerton and Santa Ana. 
Source: MWDOC. Water Demands in the OCWD Basin. Projections by the Retail Agency. Draft. 2008. Provided by MWDOC staff upon 

request. 

 
5.2.1 City of Huntington Beach Demands 

In the City of Huntington Beach, water demand is not dissimilar from other municipal water 
providers, insofar as demand occurs as a result of consumptive uses by consumers.  However, for 
Huntington Beach, on an annual basis demand equals supply, due to the fact that unaccounted-for 
system losses are aggregated with distribution deliveries and due to the presence of a large 
groundwater basin it is not necessary for the City to maintain any large above ground storage 
reserves for consumptive uses (storage is provided for fire suppression purposes). 

5.2.1.1. Historical Demands 

Historical demand is presented in Table 5-3.  Over the last ten years the citywide demands have 
decreased.  Demand in 2008 was 31,691 acre-feet. Demand decreases could be contributed to 
conservation efforts, economic downturn and annual population decreases.  In fact, the City has 
observed an annual population decrease between 2000 and 2007.22  The average annual demand 
over this period was 33,532 AFY and the last 3-year average (2005-2008) was 32,099 acre-feet.  

Table 5-3:  Historical Demands (1999 - 2008) 

Year  Water Demand (AFY) 
1999 34,427 
2000 35,738 
2001 33,893 
2002 35,083 
2003 33,256 
2004 34,061 
2005 32,561 
2006 31,960 
2007 32,645 
2008 31,691 

Last 3 Year Average 32,099 
10 Year Average 33,532  

Base Year Demand (Per MWDOC for WSAP) 33,323 
Source:  MWDOC WSAP from Request for City Council Action April 6, 2009, page 4. 

 

                                                  
22  Population and Housing Section, Draft EIR Beach and Edinger Corridor Specific Plan, July 2009. 
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5.3 Beach – Edinger Specific Plan Project Demands 

5.3.1 Existing Project-Site Demands 

The BECSP project site is currently developed with existing residential, retail, commercial, industrial, 

and civic uses.  Estimated water use was calculated using a land use-based approach, shown in 

Table 5-4.  To determine the water demand of the various land uses, water use demand factors 

were formulated based on data used in other WSAs that the City previously approved, as well as 

published materials and/or similar facilities in Southern California as cited in Table 5-4 and 

Table 5-5.  As it currently exists, the total existing water demand for the proposed project areas is 

approximately 397 AFY – this is the sum of the demands from the “Commercial Uses” and 

“Residential, Hospitality, Medical Service” facilities.  Implementation of the proposed project will 

result in a net change in water demands.  Of the existing 397 AFY of existing demands – the 

demands of 207 acre-feet associated with residential, hotel and hospital will remain in use.   

5.3.1 Beach – Edinger Specific Plan Project Demands 

To determine the water demand of the proposed project, water use demand factors were formulated 

based on the sources described above.  As shown in Table 5-5, the water demand of the entire 

Specific Plan area is conservatively estimated to be 1,371 AFY, which assumes full build-out of the 

entire Specific Plan area with all 6,400 DU implemented.  This is a net increase in water demand of 

approximately 1,180 AFY above existing uses.  It should be noted that installation of water efficient 

fixtures in new developments along with drought-tolerant landscaping could reduce demands as 

much as 40 percent.23 The changes in water demand are shown in Table 5-6. 

Table 5-4:  Existing Water Demand for the Beach-Edinger Specific Plan Area 

Land Use /Connection Designation Area Unit Demand Factor 
Total Demand 

(AFY) 

Commercial Uses
a
 (Foregone demands with Project Implementation) 

Retail, restaurant; office (4,862,174 sf) 110 acres ~ 1,480 gpd/acre 185 

Landscaping/ROW
b
 473,497 sf ~ 0.01 gpd/sf 5 

Subtotal    190 

Residential – Hospitality - Medical Service (Demands with Project Implementation) 

Hotel
c
 ~ 303 rooms 130 gpd/room 44 

Hospital
d
 ~ 264 beds 177 gpd/bed 52 

Residential  493 DU 200 gpd/DU 110 

Subtotal    207 

Notes: 

DU = dwelling unit 

gpd = gallons per day 

a. Commercial water demands estimated at 1,480 gallons per day per acre based on the City's 2005 Water Master Plan and used in the 2005 
UWMP. 

b. Estimated sf of landscape areas.  

c. Seattle Public Utilities Resource Conservation Section, Hotel Water Conservation, A Seattle Demonstration, July 2002, prepared by O’Neill & 
Siegelbaum and The RICE Group. 

d. Calculated demand based on PSOMAS Water and Sewer Analysis for Pomona Valley Hospital Medical Center 2008.  

 

                                                   
23  City of Menlo Park, Draft Water Supply Assessment, June 2009 (KEMA Memorandum). 
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Table 5-5:  Beach-Edinger Specific Plan Water Demands 

Land Use/Connection Designation Area (sf) Unit Demand Factor 
Total Demand 

(AFY) 
Commercial Uses 
Office 112,000  0.15 gpd/sf 19 
Retail a 627,640  0.15 gpd/sf 105 
Restaurant b 110,760  1.5 gpd/sf 186 
Landscaping/ROW c 473,497  0.01 gpd/sf 5 
Subtotal 1,323,897   315 
Residential d  6,400 DU 140 gpd/DU 1,004 
Hotel e  350 rooms 130 gpd/room 51 
Subtotal    1,055 

Total     1,370 
Notes: 
DU = dwelling unit 
a. City of Huntington Beach, Bella Terra II Water Supply Assessment May 2008 (0.15 gpd/sf for restaurant). 
b. City of Huntington Beach, Bella Terra II Water Supply Assessment May 2008 (1.5 gpd/sf for restaurant). 
c. Estimated sf of landscape areas. Need actual or best guess from SP. 
d. Two persons per DU as used in the Bella Terra II Water Supply Assessment, May 2008. 
e. Seattle Public Utilities Resource Conservation Section, Hotel Water Conservation, A Seattle Demonstration, July 2002, prepared by O’Neill & 

Siegelbaum and The RICE Group. 

 

Table 5-6 shows the net change in demand at build-out of the BECSP.  The existing demands of 
190 AFY replaced by a new demands associated with the proposed project.  Upon build-out of the 
BECSP the City can expect new demands of 1,180 AFY along the corridor. 

Table 5-6:  Net Change in Demands from Existing to Proposed Project Demands (AFY) 

Land Use/Connection Designation Total Demand  
Existing Water Demands 1 190 
Specific Plan Water Demands 2 1,370 
Net Change in Water Demand 3 1,180 
Notes: 
1. Table 5-4. Existing Water Demand.  Assumes existing water demands in the project area were accounted for in the 2005 UWMP. 
2. Table 5-5: Beach-Edinger Specific Plan Water Demands. 
3. The net change in demands is added to the demand not accounted for in the 2005 UWMP and will be added to demand projections beginning in 

2010 and extending through 2030. 

 

5.3.2 Projected BECSP Demands in Normal, Single Dry and 
Multiple Dry Years 

In dry years for consistency purposes, the proposed BECSP project demand is not anticipated to 
change, as shown in Table 5-7.  It should be noted that conservation efforts achieved along the 
corridor area could result in less demand; however, due to the unknown nature of the demand 
reduction achievements and for conservative water planning, no change in demand would as a 
result of single dry or multiple dry years.  Demands shown below are for full build-out in 2030.  
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Table 5-7:  Normal, Single Dry and Multiple Dry Year Demands (AFY) 

 
Normal Year 

Demand 
Single Dry 

Year Demand 
Multiple Dry Year Demand 

Year 1 Year 2 Year 3 
Net Demand 1,180 1,180 1,180 1,180 1,180 
Source: Total demand at build-out calculated from Table 5-5: Beach-Edinger Specific Plan Water Demands. 

 

5.4 Total City Projected Demands by Population Growth 

As required by Water Code Section 10910(c)(3) water demands are projected out 20-years.  For 
consistency with Water Code Section 10631 (Urban Water Management Planning Act) the projected 
demands are presented in 5-year increments.   

City demands, beginning in 2009/2010 are shown in Table 5-8.  Base Year demand is 33,323 AFY. 
Projected demands beginning in July 2009 were calculated as part of MWDOC’s WSAP.  As stated 
in Section 4.1, MWDOC determined each retailer’s Base Year demand by averaging demands from 
2004, 2005 and 2006.  Total demand due to population increases is expected to reach 36,894 AFY 
by 2030, or by 3,571 AFY between 2009 and 2030.  Recall, that this WSA uses the higher 
percentage increase of 0.0048 annually to account for population increases due to densification 
within the city limits. The added benefit of utilizing this growth methodology is that it captures and 
includes all previously evaluated projects (refer to Appendix B), pending projects like the Downtown 
Specific Plan Update, other pending development projects, as well as other yet to be identified 
development projects. 

Table 5-8:  City of Huntington Beach Base Year Demands Projections 
without Water Conservation (AFY) 

Years (2009)  2010 2015 2020 2025 2030 
Total Demands (33,323)1 33,4852 34,3062 35,1482 36,0102 36,8942 
Notes: 
1. Base Year demand is 33,323 AFY. MWDOC determined each retailer’s Base Year demand by averaging demands from 2004, 2005 and 2006. 
2. Growth in demand as population increases is expected to reach 36,894 AFY by 2030. Based on an annual 0.0048 percent to account for 

population increases due densification within the city limits (See Section 3 for discussion). 

 
In normal years, Table 5-8 shows citywide demands with the proposed project’s contribution 
included into the total citywide demands in each five-year increment.   

City demands, beginning in 2009/2010 are shown in Table 5-9.  2008 Demand is 31,691 AFY. 
Projected demands beginning in July 2009 were calculated as part of MWDOC’s WSAP.  Total 
demand due to population increases is expected to reach 35,087 AFY by 2030, or by 3,396 AFY 
between 2009 and 2030.  Recall, that this WSA uses the higher percentage increase of 0.0048 
annually to account for population increases due densification within the city limits. The added 
benefit of utilizing this growth methodology is that it captures and includes all previously evaluated 
projects (refer to Appendix B), pending development projects like the Downtown Specific Plan 
Update, other pending development projects, as well as other yet to be identified development 
projects. 
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Table 5-9:  City of Huntington Beach 2008 Demands Projections 
without Water Conservation (AFY) 

Years (2009) 2010 2015 2020 2025 2030 
Total Demands1 (31,691) 31,845 32,626 33,427 34,247 35,087 
Notes: 
1. 2008 Demand were 31,691 AFY. Growth in demand as population increases is expected to reach 35,087 AFY by 2030. Based on an annual 

0.0048 percent to account for population increases due to densification within the city limits (see Section 3 for discussion). 

 
Beginning with 2008 Demands, Table 5-9 shows citywide demands with the proposed project’s 
contribution included into the total citywide demands in each five-year increment.   

As stated previously, this WSA uses the annual population increases culminating at 224,788 
persons by 2030 as the more reasonable projection of growth in the City. The added benefit of 
utilizing this growth methodology is that it captures and includes all previously evaluated projects 
including pending projects (the Downtown Specific Plan Update), various other pending 
developments, as well as other yet to be identified future projects. City staff evaluated the water 
demands of those aforementioned development projects that are in the entitlement stage or planning 
phases; the results of the water supply needs of those projects are shown in Table 5-10.  For 
comparative purposes the demands of BECSP project are shown in this table as well. 

Table 5-10:  Demand Comparison from 
Growth in Population Projection versus Pre-Evaluated Future Projects (AFY) 

Total Demand Increase by 2030 
Per Population Projection 

Base Year Demand 
3,572 AFY 

2008 Year Demand 
3,396 AFY 

BECSP (Net Increase) 1,180 1,180 
Pre-Evaluated Projects1 835 835 
Downtown Specific Plan Update 
(Net Increase) - Pending 

371 371 

Difference 1,186 1,010 
Notes: 
1.  City of Huntington Beach Tentative List of Pre-Evaluated & Pending Development Projects. Appendix B 

 
It should be noted that nearly 3,000 AFY of the current demands in the City are used for municipal/ 
irrigation purposes,24 this WSA suggests that by modifying the landscaping plants or designs, and 
exchanging natural turf for artificial turf or using reclaimed water for irrigation purposes, a sizable 
supply of potable water could be saved.   

Therefore, based on the MWDOC’s WSAP calculations for water supply planning purposes, 
demands grow in response to population increases but are not adversely affected by changes in 
annual hydrologic conditions over the 20-year planning period.  In other words, demands do not 
increase as a result of dry year conditions.  Demands in the second and third years could remain 
unchanged or could be potentially less than the first dry year demands as conservation measures 
begin to take effect.  Empirical evidence has shown that voluntary or mandated conservation 
measures in jurisdictions throughout California achieved 20 to 25 percent demand reductions under 
multiple dry year conditions; therefore, it is reasonable to assume that as the City begins to realize 
                                                  
24  City of Huntington Beach Urban Water Management Plan 2005, Table 5.3-2, page 5-3. 
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conservation savings, citywide demands would stabilize and/or decrease.25 A discussion of potential 
water savings appears in Section 6. 

                                                  
25  City of South San Francisco, 2005 Urban Water Management Plan, page 41. 
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6.0 Supply-Demand Comparison 

6.1 Supply and Demand Comparison at the Metropolitan Level 

A presentation of the Metropolitan service area is necessary to evaluate the current and projected 
disparity between supply and demand. This illustrates the water supply situation at a most regional 
scale, as this perspective determines if supplies are adequate, and if not, how supplies between 
member agencies at the basin level and local level will be allocated.   

6.1.1 Metropolitan Supply and Demand Comparison 

Metropolitan defines “firm demands” as projected firm sales plus 70 percent of projected Interim 
Agricultural Water Program sales.  Demand projections are based on growth forecasted in the 2004 
SCAG RTP and the San Diego Association of Governments 2030 forecasts.  Metropolitan calculates 
firm demands as total demands (retail municipal and industrial as well as agricultural demands) less 
conservation and local supplies (groundwater, recycled water, local surface supplies used by 
member agencies).  Metropolitan projected firm demands from 2010 to 2030 are shown in Table 5-1 
above.  

Currently, based on Metropolitan system supplies when applying the WSAP formula in years 2010 
through 2030, this WSA concluded that existing supplies are insufficient to meet firm demands under 
current and future scenarios as shown in Table 6-1. 

Table 6-1:  Supply and Demand Comparison (AFY) 

Year 2009 2010 2011 2012 2013 2014 2015 20203 20253 20303 
Supplies1 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 2,007,000 
Demand2 2,160,000 2,160,000 2,170,200 2,170,200 2,170,200 2,170,200 2,170,492 2,313,613 2,401,926 2,482,325 
Difference -153,000 -153,000 -163,800 -163,800 -163,800 -163,800 -163,492 -306,613 -394,926 -475,325 
Sources: 
1. Metropolitan Water Surplus and Drought Mgt Plan May 21, 2009 Attachment 1 Table CY 2009 Projected CRA & SWP Supplies, page 2.   
2. Metropolitan Water Surplus and Drought Mgt Plan May 21, 2009 Attachment 1 Table CY 2009 Projected CRA & SWP Supplies. 
3. Total Metropolitan Supplies are projected to increase by approximately 200,000 acre-feet after 2020; based on Model 19 supplies are still short at least 100,000 

acre-feet. 

 
6.1.2 Supply and Demand Comparison within MWDOC and 

OCWD Service Areas 

Within the region considered by this WSA, defined by the OCWD boundary and including all 
groundwater users of the Orange County Basin, an increase in demand of at least 50,000 acre-feet 
annually is anticipated by 2030.26  In that same time period, under the restrictions on SWP pumping 
in accordance with the interim operation rules imposed by the December 2007 Federal Court order 
along with years three of the statewide drought conditions supplies have been decreased.   

The Met WSAP follows the principles and considerations identified in MET’s WSDM Plan, which 
calls upon the allocation of water in a fair and equitable manner to all of Metropolitan’s member 

                                                  
26  Comprehensive Water Demand Discussion, Appendix F. 
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agencies. To the extent possible, this means developing a plan that minimizes regional hardship 
during times of shortage. The Metropolitan WSAP seeks to balance the impacts of a shortage at the 
retail level while maintaining equity on the wholesale level.27 

Under Metropolitan’s WSAP imported water supplies wholesaled to MWDOC will also be reduced 
proportionally.  Consequently, it will be necessary for each retailer in the region to consider multiple 
solutions to overcome the potential deficits that are anticipated.  

6.1.3 Supply and Demand Comparison for City of Huntington 
Beach 

In the City of Huntington Beach, water demand is not dissimilar from other municipal water 
providers, insofar as demand occurs as a result of consumptive uses by consumers.  However, for 
Huntington Beach, on an annual basis demand equals supply, due to the fact that unaccounted-for 
system losses are aggregated with distribution deliveries and due to the presence of a large 
groundwater basin it is not necessary for the City to maintain any large above ground storage 
reserves for consumptive uses (storage is provided for fire suppression purposes). 

Again, this WSA uses the higher percentage increase of 0.0048 annually to account for population 
increases due densification within the city limits. Conversely, for conservative planning purposes, 
supplies are held constant according to the prescribed allocation rate.  For example, Base Year 
supplies of 33,323 AFY remain the same over the 20-year planning horizon and each WSAP Stage 
is presented in the same manner.  With the exception of the discussion in Section 6.1.3.1 water 
supply increases do not match the population rate increases.   

6.1.3.1. Base Year Supply and Demand Comparison 

Table 6-2 shows the comparison of anticipated supply and calculated demand over the next 20 plus 
years based on MWDOC’s Draft WSAP from April 2009.  Within the City, an increase in demand of 
3,572 AFY is anticipated between 2009 and 2030 as shown on the Demand line in Table 6-2.  In that 
same time period, under MWDOC WSAP supplies are anticipated to grow proportionally with 
population increases.  Demands are expected to grown at a 0.0048 percent annually culminating at 
36,911 AFY by 2030. Under this Base Period scenario, the City can expect to balance supply and 
demand each year between 2010 and 2030.  As shown in Table 6-2, supplies and demands are in 
balance because the City only delivers what is necessary to meet daily demands.  

Table 6-3 shows the comparison of anticipated supply and calculated demand over the next 20 plus 
years based on MWDOC’s Draft WSAP from April 2009.  Within the City, an increase in demand of 
3,396 AFY is anticipated between 2009 and 2030 as shown on the Demand line in Table 6-3.  In that 
same time period, under MWDOC WSAP supplies are anticipated to grow proportionally with 
population increases.  Demands are expected to grown at a 0.0048 percent annually culminating at 
35,087 AFY by 2030. Under this Base Year supply and 2008 Demand scenario, the City can expect 
supplies to exceed demand each year between 2010 and 2030.  As shown in Table 6-2, supply will 

                                                  
27  MWDOC Supply Allocation Plan, February 6, 2009, page 4. 
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exceed demand; in this case, the City has successfully met consumer demands while achieving 
water savings over the 20-year planning horizon. 

Table 6-2:  Supply and Demand Comparison 
Base Year Supplies and Base Year Demands with Annual Growth (AFY)2 

 Years 
 2009 2010 2015 2020 2025 2030 

Supplies1 33,323 33,485 34,306 35,148 36,010 36,894 
Demand2 33,323 33,485 34,306 35,148 36,010 36,894 
Difference3 0 0 0 0 0 0 
Notes:  
1.  Table 4-6  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8  City of Huntington Beach Base Year Demands without Conservation. 
3.  On an annual basis demand equals supply.  No storage reserves for consumptive uses (storage is provided for fire suppression and 

unaccounted-for system losses are aggregated with distribution deliveries).   
Developed by PBS&J for long-term water supply planning. 

 

Table 6-3:  Supply and Demand Comparison 
Base Year Supplies and 2008 Demands with Annual Growth (AFY) 

 Years 
2009/2010 2010 2015 2020 2025 2030 

Supplies1 33,323 33,485 34,306 35,148 36,010 36,894 
Demand2 31,691 31,845 32,626 33,427 34,247 35,087 
Difference 1,632 1,640 1,680 1,721 1,764 1,807 
Notes:  
1.  Table 4-6 City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9 City of Huntington Beach 2008 Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
6.1.3.2. WSAP Stage 2 Supply and Base Year Demand 

Comparison 

For water supply planning purposes, based on Table 5-4 demands are expected to increase as a 
result of population growth in the City as projected by SCAG.  Table 6-4 shows the comparison of 
anticipated supply and calculated demand over the next 20 years.  Within the City, an increase in 
demand of 3,571 AFY is anticipated between 2009 and 2030 as shown on the Demand line in 
Table 6-3.  In that same time period, beginning in 2009 under MWDOC’s WSAP Stage 2 supply 
allocations will be reduced to 90 percent of Base Year demands.  Demands are expected to grow at 
0.0048 percent annually culminating at 36,894 AFY by 2030. With this understanding, the City can 
anticipate a supply deficit in each year between 2010 and 2030.  As shown in Table 6-4 the supply 
deficit is the difference of all demands subtracted from the anticipated supplies.  
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Table 6-4:  Supply and Demand Comparison 
WSAP Stage 2 Supplies and Base Year Demands (AFY) 

 Years 
 2009/2010 2015 2020 2025 2030 
Supplies1 31,963 31,963 31,963 31,963 31,963 
Demand2 33,485 34,306 35,148 36,010 36,894 
Difference -1,522 -2,343 -3,185 -4,047 -4,931 
Notes:  
1.  Table 4-6 City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8, City of Huntington Beach Base Year Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
As shown in Table 6-5, based on the WSA model available supplies are adequate to meet demands 
in the near-term; however, as shown in the table supplies are insufficient to meet demands 
beginning in 2015 as a 567 acre-feet deficit would occur and by 2030, the City can anticipate a 
deficit of 3,155 acre-feet.  Demands increase as result of annual population increases, not as a 
result of below-normal precipitation.  It is anticipated, based on conservation achievements in similar 
jurisdictions that upwards of 20 percent reductions in water demands could be achieved.28 A 
discussion of Conservation savings is presented later in this section.  

Table 6-5:  Supply and Demand Comparison 
WSAP Stage 2 Supplies with 2% BEA Pumping Allowance and Base Year Demands (AFY)  

 Years 
 2009/2010 2015 2020 2025 2030 
Supplies1 33,739 33,739 33,739 33,739 33,739 
Demand2 33,485 34,306 35,148 36,010 36,894 
Difference 254 -567 -1,409 -2,271 -3,155 
Notes:  
1.  Table 4-7, City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations with 2% BEA Pumping Allowance - Normal, Single 

Dry Year and Multiple Dry Years (2009/2010 – 2030). 
2.  Table 5-8, City of Huntington Beach Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
6.1.3.3. WSAP Stage 2 Supply and 2008 Demand Comparison 

As shown in Table 5-4 from MWDOC’s WSAP, demands are expected to increase as a result of 
population growth in the City, which is consistent with SCAG projections.  Table 6-6 shows the 
comparison of anticipated supply and calculated demand over the next 20 years.  Demands are 
expected to grow at 0.0048 percent annually culminating at 35,087 AFY by 2030.  Within the City, an 
increase in demand of 3,242 AFY is anticipated between 2009 and 2030 as shown on the Demand 
line in Table 6-6.  In that same time period, beginning in 2009 under MWDOC’s WSAP Stage 2 
supply allocations will be reduced to 85% of Base Year supplies.  With this understanding, the City 
can anticipate a supply deficit in each year between 2010 and 2030.  As shown in Table 6-4 the 
supply deficit is the difference of all demands subtracted from the anticipated supplies. 

                                                  
28  City of South San Francisco, 2005 Urban Water Management Plan, page 41. 
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Table 6-6:  Supply and Demand Comparison 
WSAP Stage 2 Supplies and 2008 Demands (AFY) 

 Years 
 2009/2010 2015 2020 2025 2030 
Supplies1 31,963 31,963 31,963 31,963 31,963 
Demand2 31,845 32,626 33,427 34,247 35,087 
Difference  118 -663 -1,464 -2,284 -3,124 
Notes: 
1.  Table 4-6 City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9 City of Huntington Beach 2008 Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
As shown in Table 6-6, based on the WSA model available supplies are insufficient to meet 
demands; beginning in 2015, a 663 acre-feet deficit would occur and by 2030, the City can anticipate 
a deficit of 3,124 acre-feet.  It is anticipated, based on conservation achievements in similar 
jurisdictions that upwards of 20 percent reductions in water demands could be achieved.29  A 
discussion of Conservation savings is presented later in this section.   

As shown in Table 6-7, based on the WSA model available supplies are adequate to meet demands 
over the next 15 years; however, as shown in the table supplies are insufficient to meet demands; 
beginning in 2025 a 508 acre-feet deficit would occur and by 2030, the City can anticipate a deficit of 
1,348 acre-feet.  Demands increase as result of annual population increases, not as a result of 
below-normal precipitation.  It is anticipated, based on conservation achievements in similar 
jurisdictions that upwards of 20 percent reductions in water demands could be achieved.30 A 
discussion of Conservation savings is presented later in this section.  

Table 6-7:  Supply and Demand Comparison 
WSAP Stage 2 Supplies with 2% BEA Pumping Allowance and 2008 Demands (AFY) 

 Years 
 2009/2010 2015 2020 2025 2030 
Supplies1 33,739 33,739 33,739 33,739 33,739 
Demand2 31,845 32,626 33,427 34,247 35,087 
Difference  1,894 1,113 312 -508 -1,348 
Notes: 
1.  Table 4-7 City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations with 2% BEA Pumping Allowance - Normal, Single 

Dry Year and Multiple Dry Years (2009/2010 – 2030). 
2.  Table 5-9 City of Huntington Beach Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
6.1.3.4. WSAP Stage 3 Supply and 2008 Demand Comparison 

Additional dry year curtailments could occur as well.  As shown in Table 6-8 with WSAP Stage 3 
reductions there will be greater supply deficiencies in all years for current and planned development 
under these conditions.  Assuming MWDOC could continue to curtail imported water to WSAP Stage 
                                                  
29  City of South San Francisco, 2005 Urban Water Management Plan, page 41. 
30  City of South San Francisco, 2005 Urban Water Management Plan, page 41. 
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3 or 85% of Base Year Allocation,31 multiple dry year shortages are anticipated as well; there will be 
insufficient supply in all years for existing customers, current and planned development during 
multiple dry years.  It should be noted that this assumes the WSAP supplies from MWDOC remain at 
or above Stage 3, as stated previously due to uncertainties in the SWP supply allocations conveyed 
to the City via MWDOC could be less.  As of April 2009, DWR has declared that SWP deliveries will 
be 60 percent less than normal for this calendar year.  

Table 6-8:  Supply and Demand Comparison 
WSAP Stage 3 Supplies and 2008 Demands (AFY) 

 Years 
 2010 2015 2020 2025 2030 
Supplies1 30,376 30,376 30,376 30,376 30,376 
Demand2 31,845 32,626 33,427 34,247 35,087 
Difference -1,469 -2,250 -3,051 -3,871 -4,711 
Notes: 
1.  Table 4-6 City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9 City of Huntington Beach 2008 Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
Table 6-8 shows the comparison of anticipated supply and calculated demand over the next 20 
years.  Demands are expected to grow at 0.0048 percent annually culminating at 35,087 AFY by 
2030.  Within the City, an increase in demand of 3,242 AFY is anticipated between 2010 and 2030 
as shown on the Demand line in Table 6-8.  In that same time period, beginning in 2009 under 
MWDOC’s WSAP Stage 3 supply allocations will be reduced to 80% of Base Year supplies, a loss of 
1,120 acre-feet.  With this understanding, the City can anticipate a supply deficit in each year 
between 2010 and 2030.   

As shown in Table 6-8, based on the WSA model available supplies are insufficient to meet 
demands in all years beginning in 2010 as a 1,469 acre-feet deficit would occur and by 2030 the City 
can anticipate a deficit of 4,711 acre-feet. 

As shown in Table 6-9, based on the WSA model available supplies are adequate to demands in the 
near-term. However, supplies will be insufficient to meet demands beginning in 2015, in fact, a 562 
acre-feet deficit would occur and by 2030 the City can anticipate a deficit of 3,023 acre-feet. 

6.1.3.5. Supply and Demand Comparison with Supplemental 
Purchases 

The City of Huntington Beach could purchase additional supplies from MWDOC although surcharges 
will likely apply. These supplies can be used to offset the supply deficits that could occur in all years.  
Tables 6-10 through 6-13 show a supply and demand balance that can be achieved through 
additional purchases from MWDOC.  

                                                  
31  Request for City Council Action, April 2009 - MWDOC WSAP 20% limitation of curtailments, page 4. 
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Table 6-9:  Supply and Demand Comparison 
WSAP Stage 3 Supplies with 2% BEA Pumping Allowance and 2008 Demands (AFY) 

 Years 
 2010 2015 2020 2025 2030 
Supplies1 32,064 32,064 32,064 32,064 32,064 
Demand2 31,845 32,626 33,427 34,247 35,087 
Difference 219 -562 -1,363 -2,183 -3,023 
Notes: 
1.  Table 4-7  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9, City of Huntington Beach Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
Table 6-10 shows the supply and demand comparison using these additional supply purchase 
strategies with Base Year demands and WSAP Stage 2 supply allocations. In this case, beginning in 
2010 the City would need to purchase 1,522 acre-feet to meet demands, and by 2030, the City 
would need to purchase 4,931 acre-feet. 

Table 6-11 shows the supply and demand comparison using these additional supply purchase 
strategies with 2008 Demands and WSAP Stage 2 supply allocations. In this case, beginning in 
2010 the City would need to purchase 567 acre-feet to meet demands, and by 2030, the City would 
need to purchase 3,155 acre-feet. 

Table 6-10:  WSAP Stage 2 Supplies and Base Year Demand Comparison with 
Supplementary MWDOC Purchases (AFY) 

 Years 
 2010 2015 2020 2025 2030 

Supplies 31,963 31,963 31,963 31,963 31,963 
Supplementary MWDOC Purchases 1,522 2,343 3,185 4,047 4,931 
Total Supplies with Purchases 33,485 34,306 35,148 36,010 36,894 
Demand 33,485 34,306 35,148 36,010 36,894 
Difference 0 0 0 0 0 
Notes:  
1.  Table 4-6, City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8, City of Huntington Beach Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
Table 6-12 shows the supply and demand comparison using these additional supply purchase 
strategies with Base Year demands and WSAP Stage 2 supply allocations. In this case, beginning in 
2010 the City would need to purchase 663 acre-feet to meet demands, based on this model by 2030 
the City would need to purchase 3,124 acre-feet. 
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Table 6-11:  WSAP Stage 2 Supplies with 2% BEA Allowance and Base Year Demand 
Comparison with Supplementary MWDOC Purchases (AFY)  

 Years 
 2010 2015 2020 2025 2030 

Supplies 33,739 33,739 33,739 33,739 33,739 
Supplementary MWDOC Purchases   567 1,409 2,271 3,155 
Total Supplies with Purchases 33,485 34,306 35,148 36,010 36,894 
Demand 33,485 34,306 35,148 36,010 36,894 
Difference No purchase  0 0 0 0 
Notes:  
1.  Table 4-5  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8  City of Huntington Beach Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 

Table 6-12:  WSAP Stage 2 Supplies and 2008 Demand Comparison 
with Supplementary MWDOC Purchases (AFY) 

 Years 
 2010 2015 2020 2025 2030 
Supplies 31,963 31,963 31,963 31,963 31,963 
Supplementary MWDOC Purchases 0 663 1,464 2,284 3,124 
Total Supplies with Purchases 31,845 32,626 33,427 34,247 35,087 
Demand 31,845 32,626 33,427 34,247 35,087 
Difference No purchase 0 0 0 0 
Notes: 
1.  Table 4-6  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9:  City of Huntington Beach 2008 Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
Table 6-13 shows the supply and demand comparison using these additional supply purchase 
strategies with 2008 Demands and WSAP Stage 2 supply allocations. In this case, beginning in 
2025 the City would need to purchase 508 acre-feet to meet demands, and by 2030, the City would 
need to purchase 1,348 acre-feet. 

This is neither a favorable nor an advantageous situation for the City as well as for the other 
MWDOC members.  The drawbacks of using additional purchases to relieve the supply shortfall are 
three fold: 1) rates per unit of water would be significantly higher than normal; 2) the WSAP is 
structured to encourage conservation; consequently, delivery purchases above the City’s Drought 
Allocation quantity could exceed MWDOC’s overall allocation; and, 3) the City would be viewed 
negatively by other jurisdictions that did not exceed their allocation amount.  Therefore, this WSA 
does not recommend this strategy as a means to relieve the supply deficit.  
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Table 6-13:  WSAP Stage 2 Supplies with 2% BEA Pumping Allowance and 2008 Demand 
Comparison with Supplementary MWDOC Purchases AFY)  

 Years 
 2010 2015 2020 2025 2030 
Supplies 33,739 33,739 33,739 33,739 33,739 
Supplementary MWDOC Purchases 0 0 0 508 1,348 
Total Supplies with Purchases 31,845 32,626 33,427 34,247 35,087 
Demand 31,845 32,626 33,427 34,247 35,087 
Difference No purchase No purchase No purchase 0 0 
Notes: 
1.  Table 4-7  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations with 2% BEA Pumping Allowance – Normal, 

Single Dry Year and Multiple Dry Years (2009/2010 – 2030). 
2.  Table 5-9:  City of Huntington Beach 2008 Demands without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
6.2 City Policy, Water Efficiency and Conservation Measures 

Water conservation can play a significant role in ensuring that the City will meet its future water 
demands. Water conservation has been shown to reliably reduce water demands; thereby, 
extending existing water supplies and reducing the need for new supplies. This conservation is 
realized through hardware (water efficient fixtures), irrigation and landscape design, and behavioral 
changes in water use of residents and other customers. 

Over the last ten years the citywide demands have decreased as shown in Table 5-3.  Demand in 
2008 was 31,691 acre-feet – some of these decreases could be contributed to conservation 
measures, economic downturn and population decreases.  The average annual demand over this 
period was 33,532 AFY.   

6.2.1 City Policy: Water Efficient Landscape 

Huntington Beach has a Water Efficient Landscape ordinance (Municipal Code 14.52.00) to reduce 
the new demands at the development. The ordinance guides new develop projects through the 
process of designing, installing and maintaining water efficient landscaping.  The purpose and intent 
of Municipal Code 14.52.00 is outlined below. 

(a) Promote the values and benefits of landscapes while recognizing the need to invest water 
and other resources as efficiently as possible;  

(b) Establish a structure of designing, installing, and maintaining water efficient landscapes in 
new projects;  

(c) Establish provisions for water management practices and water waste prevention for 
established landscapes;  

(d) Establish a long range goal of water efficiency through proper planning and design, the use 
of technologically current equipment with proper installation, continued maintenance and 
monitoring of water use through the designed systems;  

(e) When used in conjunction with the "Arboricultural and Landscape Standards and 
Specifications" Resolution Number 4545, to give the Landscape Architect and/or owner the 
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tools to provide an individualized landscape improvement to suit the needs of the owner and 
the requirements of the city; and,  

(f) To provide standards for a finished landscape that is physically attractive, conserves water 
and is easy to maintain. 

6.2.2 City Policy: Water Management Program 

Huntington Beach has a Water Management Program codified in Municipal Code 14.82.00. 
California Water Code Section 375 et seq. permit public entities, which supply water at retail to adopt 
and enforce a Water Management Program to reduce the quantity of water used by the people 
therein for the purpose of conserving the water supplies of such public entity. The City Council 
established a Water Management Program pursuant to California Water Code Section 375.   

The Director of Public Works determines the extent of conservation or water use efficiency required 
through the implementation and/or termination of particular conservation stages in order for the City 
to prudently plan for and supply water to its customers.  

As defined in Chapter 14.18 of the City’s Municipal Water Code, a water shortage is declared based 
on one or more of the following conditions: 

(a)  A general water supply shortage due to increased demand or limited supplies.  

(b)  A major failure of the supply, storage and distribution facilities of the Metropolitan Water 
District of Southern California, or of the City occurs.  

(c)  A local or regional disaster, which limits the water supply.  

On April 9, 2009, the City Council of Huntington Beach unanimously approved the Stage 1 Voluntary 
Conservation program of the City’s Water Management Program. 

6.2.3 City Policy: Water Use and Efficiency Master Plan 

According to City staff, City efforts have begun preparation of a Water Use Efficiency Master Plan 
(WUEMP).  In general, this proposed WUEMP is a key to creating reliable water for current and 
future water supply through more aggressive water conservation.  This document will be comprised 
of methodologies, implementation strategies, plumbing fixture requirements and policies that will 
help the City efficiently use water and effectively reduce demands over the next 20 years. It is 
believed that the Master Plan will provide more creative and aggressive methodologies to help 
reduce overall outdoor water use throughout the City, to help the City customers to achieve the 
20 percent per capita reduction in water use by 2020.  

6.2.4 Water Conservation Measures 

As Signatory to the Memorandum of Understanding (MOU) with the California Urban Water 
Conservation Council (CUWCC), the City has committed to a good faith effort in implementing the 14 
cost-effective Demand Management Measures (DMM). “Implementation” means achieving and 
maintaining the staffing, funding, and in general, the priority levels necessary to achieve the level of 
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activity called for in each DMM's definition, and to satisfy the commitment by the signatories to use 
good faith efforts to optimize savings from implementing DMM’s as described in the MOU.  A DMM 
as defined in the MOU is a “practice for which sufficient data are available from existing water 
conservation practices to indicate that significant conservation or conservation related benefits can 
be achieved; that the practice is technically and economically reasonable and not environmentally or 
socially unacceptable; and that the practice is not otherwise unreasonable for most water agencies 
to carry out.” 

6.2.5 Demand Management Measures  

As signatory to the MOU, the City has committed to use good-faith efforts to implement the 14 cost-
effective DMMs established by the CUWCC.  The 14 DMMs include: 

1) Water survey programs for single-family residential and multifamily residential customers  

2) Residential plumbing retrofit 

3) System water audits, leak detection, and repair 

4) Metering with commodity rates for all new connections and retrofit of existing connections 

5) Large landscape conservation programs and incentives 

6) High-efficiency washing machine rebate programs 

7) Public information programs 

8) School education programs 

9) Conservation programs for commercial, industrial, and institutional accounts 

10) Wholesale agency programs 

11) Conservation pricing 

12) Water conservation coordinator 

13) Water waste prohibition 

14) Residential ultra-low-flush toilet replacement programs 

The City works cooperatively with MWDOC for technical and financial support needed to facilitate 
meeting the terms of the MOU. MWDOC’s current Water Use Efficiency Program includes regional 
programs, detailed in their 2005 Regional UWMP, implemented on behalf of its member agencies 
following three basic goals:  

1) Provide on-going water use efficiency program support for member agencies. 

2) Assume the position of lead agency to implement water use efficiency programs that are 
more cost-effectively implemented on a regional basis rather than a local basis. 

3) Secure outside funding from Metropolitan’s Conservation Credits Program, United States 
Bureau of Reclamation, and other sources. 

6.2.6 Necessary Water Conservation 

Optimization of the conservation programs or strategies listed above along with implementation of 
the WUEMP will reduce demands throughout the City’s service area.  Water efficient fixtures in new 
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developments, landscape and design improvements, and indoor fixture replacements and retrofits at 
existing connections would reduce indoor demands. In new developments this could be as high as 
40 percent.  In general, outdoor irrigation demands exceed indoor demands, for this reason, the City 
should focus its conservation efforts on reducing outdoor irrigation demands by requiring drought-
tolerant landscaping at new developments, such as this project, replacing the existing high water use 
landscaping throughout the City and encouraging replacement or installation of drought-tolerant 
landscaping at residential connections.  Notably, as previously stated in Section 5 upwards of 
3,000 AFY is used for municipal/irrigation purposes the City should look to replace the current 
landscaped areas with drought-tolerant plant species, artificial turf, or use recycled/reclaimed water 
on these sites for irrigation purposes. 

As presented in Tables 6-14 – 6-19 below, conservation efforts employed during different supply 
scenarios—depending on the BPP—could effectively balance the supply and demand situations that 
may exist under the projected supply deficits. The tables illustrate the level of water savings that can 
be achieved with both modest and aggressive conservation programs and strategies.   

Table 6-14:  WSAP Stage 2 Supplies and Base Year Demands with 
Conservation Measures Incorporated (AFY) 

Conservation Efforts Achieved 5.0% 7.0% 9.0% 11.0% 13.5% 
Years 2010 2015 2020 2025 2030 

Supply1  31,963 31,963 31,963 31,963 31,963 
Demand2 33,485 34,306 35,148 36,010 36,894 
Conservation Savings 1,522 2,343 3,185 4,047 4,931 
Reduced Demand with Conservation 31,963 31,963 31,963 31,963 31,963 
Difference 0 0 0 0 0 
Notes:  
1.  Table 4-7, City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8, City of Huntington Beach Base Year Demands Projections without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 

Table 6-15:  WSAP Stage 2 Supplies with 2% BEA Pumping Allowance and 
Base Year Demands with Conservation Measures Incorporated (AFY) 

Conservation Efforts Achieved  2.0% 4.0% 6.0% 8.5% 
Years 2010 2015 2020 2025 2030 

Supply1  33,739 33,739 33,739 33,739 33,739 
Demand2 33,485 34,306 35,148 36,010 36,894 
Conservation Savings Supply 

Surplus 567 1,409 2,271 3,155 
Reduced Demand with Conservation 33,739 33,739 33,739 33,739 33,739 
Difference 0 0 0 0 0 
Notes:  
1.  Table 4-6, City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-8, City of Huntington Beach Base Year Demands Projections (AFY). 
Developed by PBS&J for long-term water supply planning, August 2009. 
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Table 6-16:  WSAP Stage 2 and 2008 Demands with 
 Conservation Measures Incorporated (AFY) 

Conservation Efforts Achieved 0.5% 2.0% 4.5% 7.0% 9.0% 
Years 2009-2010 2015 2020 2025 2030 

Supply1  31,963 31,963 31,963 31,963 31,963 
Demand2 31,845 32,626 33,427 34,247 35,087 
Conservation Savings  118 663 1,464 2,284 3,124 
Reduced Demand with Conservation 31,963 31,963 31,963 31,963 31,963 
Difference 0 0 0 0 0 
Notes: 
1.  Table 4-6  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9:  City of Huntington Beach 2008 Demands Projections without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 

Table 6-17:  WSAP Stage 2 Supplies with 2% BEA Pumping Allowance and 2008 Demands 
with Conservation Measures Incorporated (AFY)  

Conservation Efforts Achieved ~ ~ ~ 1.5% 4.0% 
Years 2009-2010 2015 2020 2025 2030 

Supply1  33,739 33,739 33,739 33,739 33,739 
Demand2 31,845 32,626 33,427 34,247 35,087 
Conservation Savings  Supply 

Surplus 
Supply 
Surplus 

Supply 
Surplus 508 1,348 

Reduced Demand with Conservation 33,739 33,739 33,739 33,739 33,739 
Difference 0 0 0 0 0 
Notes: 
1.  Table 4-7, City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations with 2% BEA Pumping Allowance – Normal, 

Single Dry Year and Multiple Dry Years (2009/2010 – 2030). 
2.  Table 5-9:  City of Huntington Beach 2008 Demands Projections without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 

Table 6-18:  WSAP Stage 3 and 2008 Demands with 
Conservation Measures Incorporated (AFY) 

Conservation Efforts Achieved 5.0% 7.0% 9.0% 11.0% 13.4% 
Years 2009-2010 2015 2020 2025 2030 

Supply1  30,376 30,376 30,376 30,376 30,376 
Demand2 31,845 32,626 33,427 34,247 35,087 
Conservation Savings  1,469 2,250 3,051 3,871 4,711 
Reduced Demand with Conservation 30,376 30,376 30,376 30,376 30,376 
Difference 0 0 0 0 0 
Notes: 
1.  Table 4-6  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9  City of Huntington Beach 2008 Demands Projections without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 
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Table 6-19:  WSAP Stage 3 Supplies with 2% BEA Pumping Allowance and 2008 Demands 
with Conservation Measures Incorporated (AFY)  

Conservation Efforts Achieved ~ 1.8% 4.1% 6.4% 8.6% 
Years 2009-2010 2015 2020 2025 2030 

Supply1  32,064 32,064 32,064 32,064 32,064 
Demand2 31,845 32,626 33,427 34,247 35,087 
Conservation Savings  Supply 

Surplus 562 1,363 2,183 3,023 
Reduced Demand with Conservation 32,064 32,064 32,064 32,064 32,064 
Difference 0 0 0 0 0 
Notes: 
1.  Table 4-7  City of Huntington Beach Supply Allocations with WSAP Stage 2 and 3 Allocations – Normal, Single Dry Year and Multiple Dry Years 

(2009/2010 – 2030). 
2.  Table 5-9  City of Huntington Beach 2008 Demands Projections without Conservation. 
Developed by PBS&J for long-term water supply planning, August 2009. 

 
If the City chooses to boost its conservation programs, consumption reductions would have a long-
term benefit to the local groundwater basin.  In addition, these conservation efforts could eliminate 
the need to purchase additional supplies through MWDOC as discussed in Section 6.0.  Future 
participation in other conservation programs may be funded as an option to offset additional water 
demands. 

Upon implementation of various aggressive conservation measures, the City can balance supply and 
demands.  Empirical evidence reported by other jurisdictions indicates that upon request for 
conservation, consumers in these service areas have responded positively and these jurisdictions 
have achieved 20 to 25 percent water savings.32  However, under certain hydrologic conditions, or 
more specifically, due to further curtailments in the SWP only very aggressive conservation 
measures could overcome the supply deficit.  Assuming WSAP Stage 3 comes to fruition 
(curtailment of up to 1,120 acre-feet), water supplies to the City would be further strained and as 
shown in Table 6-19 and additional conservation would be necessary in 2010.  As shown in 
Table 6-20, under WSAP Stage 3 more conservation, as much as 9.0% by 2020 would be necessary 
as demands increase due to annual population increases.  This also assumes conservation efforts 
start from 2008 Demand levels.  Similarly, as shown in Table 6-19 under WSAP Stage 3, if the City 
can utilize its 2 percent BEA Pumping Allowance then only 9.0% conservation in 2030 would be 
necessary.  Notably, if demands return to pre-2008 levels a higher level of conservation would be 
necessary.  

                                                  
32  City of South San Francisco, 2005 Urban Water Management Plan, page 41. 
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7.0 Summary of Analysis 
On a regional level, over the 20-year period ending in 2030, an increase in demand by at least 
50,000 AFY33 is anticipated for the entire Orange County groundwater basin.  Dry year demands on 
the groundwater basin may increase as part of conjunctive use programs when surface water 
diversions are curtailed, but average groundwater demands are expected to remain below the 
sustainable yield of the basin.  Current projections based on the most reasonably available data 
indicate the regional supplies (import water and groundwater) in all hydrologic years are insufficient 
to meet projected demands within the Orange County groundwater basin as a whole.  This is 
primarily, due to SWP cutbacks related to the protection of the threatened Delta smelt and year three 
of the statewide drought.  If dry years prevail, further import water reductions could be necessary, at 
this point MWDOC would adjust its supply allocations to WSAP Stage 3.  However, one short-term 
solution to compensate for reduction in import supply can be achieved by pumping within the BEA 
restriction, currently set at two (2) percent above BPP, at a rate essentially the same as the water 
rate purchased through MWDOC.  This additional pumping can provide sufficient water for pre-
approved development projects and provide supplies for some additional development as depicted 
in Table 6-7. As shown in Table 6-5, if additional supply reductions are necessary the City of 
Huntington Beach can anticipate deeper supply deficiency gaps.  

Notably, the statewide supply situation is subject to change annually and could return to normal or 
above-normal year precipitation in the near-term and then extend over many years.  This assumes 
that water year history will repeat itself and these cyclical wet hydrologic periods return. In addition, 
forthcoming case law or new pumping technology could lift the SWP pumping restrictions; thereby, 
returning the system to firm delivery capacity.   

The BECSP project is estimated to require a net increase of 1,180 AFY at build-out.  Within the 
context of the City of Huntington Beach’s projected demands through 2030, this represents 
3.1 percent of total anticipated demands in the City.  Further, the net increase of 1,180 AFY 
accounts for 33 percent of anticipated growth in water Base Year demands between 2010 and 2030 
(1,180/3,572).  The proposed BECSP project’s demands will be served through supplies from the 
Orange County groundwater basin managed by OCWD and imported water available from 
Metropolitan via MWDOC.  As stated above, under the current supply situation, due to cutbacks in 
the SWP and reduced groundwater pumping - in all hydrologic years (Base Year, single and multiple 
dry years), supplies will be insufficient now and over next 20 years as shown in Section 6.  This 
WSA assumed that supplies allocated in the WSAP considered Base Year demands, and supply 
reductions through WSAP Stages 2 and 3.   

As discussed in Section 6, the City of Huntington Beach could utilize its 2 percent BEA to reduce 
reliance on imported supplies without additional surcharges. Further in Section 6, utilization of the 
City’s 2 percent BEA will relax some of the necessary conservation measures that the City will need 
to employ to balance supply and demand.  As shown in Tables 6-15, 6-17 and 6-19, depending on 
the level of demand at the time, the difference in conservation ranges from as little as 1.5 percent in 
2025 (Table 6-19) to 9.0 percent in 2030 even under a WSAP Stage 3. 

                                                  
33  Comprehensive Water Demand Discussion, Appendix F. 
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At the present time, regardless of the programs, plans and strategies that Metropolitan, MWDOC or 
OCWD are engaged in, due to the supply deficiency in future multiple dry years as modeled in this 
WSA, it will be necessary for the City of Huntington Beach to use effective conservation measures 
including installation of water savings fixtures and drought-tolerant landscaping to alleviate the 
current and projected supply and demand situation.  The following section discusses the programs 
or plan(s) for obtaining sufficient supply. 

7.1 Plan for Obtaining Sufficient Supply 

SB 610 as stated in Water Code Section 10911(a) requires that if a WSA concludes there is 
insufficient supply or infrastructure to serve the project, that the plan to obtain sufficient supplies be 
presented in the WSA.  See Appendix G for a discussion of Supplies under Development currently 
be developed by Metropolitan. 

As a part of the development process the project proponents, and possibly the City of Huntington 
Beach will be installing the necessary infrastructure to supply the proposed project with water. 
Engineering design and specifications illustrate the infrastructure improvements that will be installed 
during implementation. Once completed, these plans should be available for review at the City. 

Further in Water Code Section 10911(a), those plans may include, but are not limited to, information 
concerning all of the following: 

(1)  The estimated total costs, and the proposed method of financing the costs, 
associated with acquiring the additional water supplies. 

(2)  All federal, state, and local permits, approvals, or entitlements that are 
anticipated to be required in order to acquire and develop the additional water 
supplies. 

(3)  Based on the considerations set forth in paragraphs (1) and (2), the estimated 
timeframes within which the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), expects to be able to 
acquire additional water supplies. 

7.1.1 Seawater Desalination Plant  

Desalination is a viable water supply for Huntington Beach at this time the City has approved a 
desalination facility, to be located on the AES property that will produce up to 50 MG per day of 
potable water.  Conditions of approval for the project give the City the option of purchasing up to 
3,360 AFY (3.2 MG per day) on a firm basis and up to 8.4 MG per day of additional water in a 
declared water emergency for up to seven consecutive days, with additional water on an as-
available basis.   

Poseidon Resources Corporation (Poseidon) is the project applicant/proponent for a desalination 
facility in Huntington Beach and the City has entered into an agreement with Poseidon.  The City 
Council certified the Recirculated EIR for the project in September 2005 and approved the 
Conditional Use Permit and Coastal Development Permit in February 2006.  Poseidon is in the 
process of obtaining a Coastal Development Permit from the California Coastal Commission.  The 
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project has also received several key permits, and construction could begin within the next five 
years. 

7.1.2 Reclaimed Urban Runoff for Non-Potable Irrigation 

When there is an opportunity to capture urban runoff, treated captured water can be distributed for 
non-potable irrigation purposes. For example, the City of Santa Monica captures 500,000 gpd 
(560 AFY) of urban runoff at its Santa Monica Urban Runoff Recycling Facility.  After treatment the 
reclaimed runoff is distributed for irrigation purposes throughout Santa Monica. 

7.1.3 OCWD Long Term Facilities Plan 

In response to the requirements in Water Code Section 10911(a), OCWD through implementation of 
projects identified in the LTFP has taken the necessary steps to address multiple dry year 
deficiencies as well to provide continued reliable water service through the year 2030. Appendix H 
contains the LTFP.  

The LTFP provides a list of proposed projects that could be implemented to (1) increase the Basin’s 
annual sustainable yield, and therefore accommodate additional pumping, and (2) protect water 
quality in the Basin.  The various projects considered in the LTFP are grouped within the following 
five categories: 

• Recharge Facilities  

• New Water Supply Facilities  

• Basin Management Facilities  

• Water Quality Management Facilities  

• Operational Improvement Facilities  

LTFP project excerpts Executive Summary of the LTFP are listed herein: 

The LTFP as shown in Table 7-1 considers 29 potential projects among the five [water 
supply] portfolios that could produce as much as 125,000 AFY of new water and 
corresponding similar increase in groundwater pumping over the next 20 years.  
Additionally these projects result in basin management, water quality, and operational 
improvements.  

Sixteen of the 29 projects within the LTFP create new water, subject to the availability of 
sufficient recharge water. The capital cost of these projects is $311 million.  They have a 
total annual cost of $60 million, which includes O&M and debt service. Their estimated 
unit cost is $480/acre-feet. These estimated costs, which are based on year 2005 costs, 
do not include any grant funding, which, if received, would lower the cost.  

Thirteen of the 29 projects are within the seawater intrusion control, water quality 
management, and operational improvement categories.  Calculation of a simple unit cost 
per acre-foot is not possible for these projects.  
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If all 29 projects were constructed, capital costs for all projects would total $432 million 
with related O&M costs at about $64 million per year.  Total annual costs are estimated at 
$89 million per year as presented in Table 7-1.34 

Table 7-1:  Summary of Recommended Portfolios 

Portfolio 

Number 
of 

Projects 

Maximum 
Capacity

(AFY) 
Capital 

Cost ($M) 
O&M Cost 
($M/year) 

Annual Cost 
($M/year) 

Recharge 7a 93,000b 124 14.3 21.5 
New Water Supply 6a 22,000c 150 24.7 33.4 
Basin Management – West Orange County 3 10,000d 37 3 5.1 
Subtotal - New Water 16 125,000 311 42 60 
Basin Management - Seawater Intrusion 3 ~ 90 18.1 23.3 
Water Quality 4 ~ 22.5 2.8 4.1 
Operational Improvements 6 ~ 8.8 1.3 1.9 
Totals 29 125,000 432 64 89 
Notes: 
$M = million dollars 
a.  Mid-basin Injection included in New Water Supply Portfolio 
b.  Equivalent to 128 cfs additional percolation. Includes: Santiago Creek Recharge, Four New Recharge Basins, Desalting Facility, Vadose 

Recharge - Fletcher Basin, 5 Basin Cleaning Vehicles - Deep Basins, and Future Basins. 
c.  23,600 AFY of GWR System Phase 1 flows for Mid-Basin Injection and Radial Recharge - Ball Basin, not included. Subsurface Recharge  
d.  Includes: Shallow Aquifer Development, Colored Water Development. 
Source: OCWD Draft Long-Term Facilities Plan 2005.  

 
7.2 Summary of Plan for Obtaining Sufficient Supply 

Water Code Section 10911 is specific in its legal descriptions in paragraphs (1), (2), and (3) for 
obtaining sufficient supply.  The entire southern region of California is grappling with insufficient 
water supplies, and each water wholesaler and retailer has a responsibility to supply adequate 
supplies to its customers or member agencies. To that end, Metropolitan is working to bolster its 
regional supplies through a number of programs, plans, contracts, and new or expanded facilities.  In 
order to help reduce regional demands, MWDOC as a member of Metropolitan enacted its WSAP; 
however, the results of the rationing and savings on a regional level are not fully known.  

OCWD as the groundwater basin manager prepared a GMP and established its LTFP to bolster and 
sustain the Orange County groundwater basin.  As discussed above the LTFP has water supply 
goals, programs for increasing water supplies and financial accountability to obtain those goals and 
increase groundwater supplies. 

Huntington Beach as the water provider to the project area has put forth adequate due diligence 
evaluations that show good faith efforts in both short and long-term water supply planning. 
Environmental review was completed for a desalination facility and the City has entered into 
agreements with Poseidon, the desalination proponent.  The City has also granted its approval of the 
desalination facility.   

                                                  
34  Orange County Water District. Draft Long-Term Facilities Plan. September 2005. 
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The City will be also expanding and enhancing its conservation efforts through its WUEMP.  This 
effort will reduce the City’s regional demands and help to stabilize local groundwater supplies in the 
Orange County groundwater basin.  Furthermore, when there is an opportunity to capture urban 
runoff, treated captured water can be distributed for non-potable irrigation purposes; thereby, firming 
up the reliability of potable water within the City boundaries.   
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8.0 Recommendations for the City of Huntington Beach 
This WSA recommends the following measures as means to help balance the regional supply and 
demand situations over the next 20 years. 

• Implement City-wide conservation programs as discussed in Section 6.2 for the proposed 
Specific Plan as a means to reduce its contribution on regional and local demands. These 
conservation measures are described in the City’s UWMP and in Section 6 of this WSA.  In 
addition, the CUWCC has developed more water conservation measures and if feasible, 
water suppliers are strongly encouraged to begin to implement these new programs.   

• Develop a Cap-and-Trade Program - this program has two water-use offset options listed 
below. 

a)  No Net Gain Program 1: New developments will use water efficient measures and 
fixtures to nullify its contribution to the citywide demands. If this cannot be achieved, 
the developer would pay a flat fee into a City buy-in program so that water efficient 
fixtures can be purchased and installed at sites from a list of “interested parties” in 
need of plumbing upgrades. Water reductions at the institutional site would offset the 
added contribution at the new development. 

b)  No Net Gain Program 2: Similar to Program 1 except this program allows new 
developments to exceed existing demands by certain predetermined percentages as 
shown in Table 8-1. The percentages establish the program buy-in amounts 
assessed on facility connection charges.  The developer would buy into the City’s 
program (based on assessed percentage) so that water efficient fixtures can be 
purchased and installed at sites from a list of “interested parties” in need of plumbing 
upgrades. Water reductions at the institutional site would offset the added 
contribution at the new development. 

Table 8-1:  No Net Gain Program 2: Sample Percentages for Fees 

 Development Type 
Exceedance of Existing Water Use Residential Commercial Municipal Institutional 

5.0% plus 5% assessed on FCC 
10.0% plus 10% assessed on FCC 
15.0% plus 15% assessed on FCC 
20.0% plus 20% assessed on FCC 
25.0% plus 25% assessed on FCC 

Notes: 
FCC = facility connection charge 
Developed by PBS&J, August 2009. 

 
• Water Efficiency and Conservation Commitment. The City will develop water efficiencies and 

conservation commitment plan.  This plan would include project-level conservation measures 
and in-person meeting to review the conservation requirements and then the developer signs 
the Conservation Commitment Memorandum.  In this manner, the developer has formally 
committed to conservation and water efficiencies at the project site and would be legally 
bound to this commitment. 

• Implement a Water Use Efficiency Plan Master Plan. 
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• Investigate the use of reclaimed urban water runoff and complete a feasibility study that fully 
evaluates using reclaimed urban runoff as a viable non-potable supply. 

• Prepare will-serve letter sunset clause.  As a water provider the City can condition the 
building permit with “will-serve letter sunset clause.”  This allows the City to rescind the will-
serve letter at some specific time in the future. In this manner, the developer has a 
responsibility to move the project forward and the water allocated for the new development is 
not committed indefinitely.  
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ount of im

pervious area in the w
atershed.  

F
rom

 1963 to 2003, annual storm
flow

 volum
es have ranged from

 16,000 acre-feet to 117,000 acre-

feet; O
C

W
D

 estim
ates, on average, 60,000 acre-feet of storm

w
ater is captured and recharged 

annually.   

In general, the quality of w
ater in the S

anta A
na R

iver becom
es progressively poorer as w

ater 

m
oves dow

nstream
. T

he highest quality w
ater is typically associated w

ith tributaries flow
ing from

 

surrounding m
ountains. W

ater quality is altered by a num
ber of factors including consum

ptive use, 

im
portation of w

ater high in dissolved solids, runoff from
 urban and agricultural areas, and the 

                                                      

6  
O

range 
C

ounty 
W

atersheds. 
 

A
ccessed 

S
eptem

ber 
2007. 

 
Introduction 

to 
W

estm
inster 

W
atershed.  

http://w
w

w
.ocw

atersheds.com
/w

atersheds/santaanariver.asp. 
7  

O
range C

ounty W
atersheds.  A

ccessed S
eptem

ber 2007.  Introduction to S
anta A

na R
iver W

atershed.  
http://w

w
w

.ocw
atersheds.com

/w
atersheds/w

estm
inster.asp. 

8   
Izbicki, John A

. et al.  2001.  S
torm

flow
 C

hem
istry in the S

anta A
na R

iver below
 P

rado D
am

 and at the 
D

iversion D
ow

nstream
 from

 Im
perial H

ighw
ay, S

outhern C
alifornia, 1995-98.  U

nited S
tates G

eologic 
S

urvey.  W
ater R

esources Investigation R
eport 00-4127. 
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O

range C
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atersheds.  A
ccessed S

eptem
ber 2007.  Introduction to S
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na R

iver W
atershed.  
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w

w
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atersheds.com
/w

atersheds/w
estm

inster.asp. 
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 recycling of w

ater w
ithin the w

atershed. 10  O
C

W
D

 is com
m

itted to im
plem

enting routine m
onitoring of 

the S
anta A

na R
iver and m

ajor creeks and surface w
ater bodies in the upper w

atershed that are 

tributary to the river.  T
his is particularly im

portant because S
anta A

na R
iver flow

s are the prim
ary 

source of recharge w
ater to the groundw

ater basin.   

1.1.3 
G

ro
u

n
d

w
ater H

yd
ro

lo
g

y an
d

 W
ater Q

u
ality 

T
he C

ity of H
untington B

each is located in the C
oastal P

lain of O
range C

ounty G
roundw

ater B
asin 

(O
range C

ounty B
asin or B

asin), w
hich is part of the larger S

outh C
oast H

ydrologic R
egion.  F

or the 

purpose of this W
S

A
, the O

range C
ounty B

asin is defined as the “basin from
 w

hich the proposed 

project 
w

ill 
be 

supplied”, 
as 

specified 
in W

ater 
C

ode 
S

ection 
10910(f)(2). 

 
T

he 
B

asin 
is 

not 

adjudicated or identified as a basin in overdraft based on the D
epartm

ent of W
ater R

esources’ 

official departm
ental bulletins, C

alifornia’s G
roundw

ater B
ulletin 118 U

pdated 2003 and B
ulletin 160.  

T
he C

alifornia W
ater P

lan U
pdate, how

ever, does state that groundw
ater overdraft is a challenge for 

the 
S

outh 
C

oast 
H

ydrologic 
R

egion, 
w

hich 
includes 

the 
O

range 
C

ounty 
B

asin. 
T

he 
B

asin 
is 

considered in an overdraft condition by O
C

W
D

; how
ever, the groundw

ater levels and am
ount of 

overdraft fluctuate over tim
e.  In fact, som

e degree of overdraft is desirable to O
C

W
D

; this w
ill be 

discussed in S
ection 4.2.1.   

T
he follow

ing inform
ation is taken from

 the D
W

R
 B

ulletin 118 individual basin descriptions, w
hich 

describes the groundw
ater resources of the state. 

T
he 

C
oastal 

P
lain 

of 
O

range 
C

ounty 
G

roundw
ater 

B
asin 

(O
range 

C
ounty 

B
asin) 

underlies a coastal alluvial plain in the northw
estern portion of O

range C
ounty.  T

he basin 

is bounded by consolidated rocks exposed on the north in the P
uente and C

hino H
ills, on 

the east in the S
anta A

na M
ountains, and on the south in the S

an Joaquin H
ills.  T

he 

basin is bounded by the P
acific O

cean on the southw
est and by a low

 topographic divide 

approxim
ated by the O

range C
ounty - Los A

ngeles C
ounty line on the northw

est.  T
he 

basin underlies the low
er S

anta A
na R

iver w
atershed. 

T
he O

range C
ounty B

asin is dom
inated by a deep structural depression containing a 

thick accum
ulation of fresh w

ater-bearing interbedded m
arine and continental sand, silt 

and clay deposits (D
W

R
 1967).  T

he proportion of fine m
aterial generally increases 

tow
ard the coast, dividing the basin into forebay and pressure areas (D

W
R

 1967; O
C

W
D

 

1999b). 
 

C
onsequently, 

m
ost 

surface 
w

aters 
recharge 

through 
the 

coarser, 
m

ore 

interconnected and perm
eable forebay deposits.  S

trata in this basin are faulted and 

folded, and m
ay show

 rapid changes in grain size.  T
he N

ew
port-Inglew

ood fault zone 
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parallels the coastline and generally form
s a barrier to groundw

ater flow
.  E

rosional 

channels filled w
ith perm

eable alluvium
 break this barrier at the A

lam
itos and T

albert 

G
aps, providing an opportunity for saline w

ater to flow
 inland. 

T
he sedim

ents containing easily recoverable fresh w
ater extend to about 2,000 feet in 

depth (O
C

W
D

 1999b).  A
lthough w

ater-bearing aquifers exist below
 that level, w

ater 

quality and pum
ping lift m

ake these m
aterials econom

ically unviable at present (O
C

W
D

 

1999b).  U
pper, m

iddle and low
er aquifer system

s are recognized in the basin.  W
ell 

yields range from
 500 to 4,500 gallons per m

inute, but are generally 2,000 to 3,000 

gallons per m
inute. 

T
he U

pper A
quifer S

ystem
 includes H

olocene alluvium
, older alluvium

, stream
 terraces, 

and the upper P
leistocene deposits represented by the La H

abra F
orm

ation.  It has an 

average 
thickness 

of 
about 

800 
feet 

and 
consists 

m
ostly 

of 
sand, 

gravel, 
and 

conglom
erate w

ith som
e silt and clay beds.  G

enerally, the upper aquifer system
 contains 

a low
er percentage of w

ater-bearing strata in the northw
est and coastal portions of the 

area w
here clays and clayey silts dom

inate.  A
ccordingly, recharge from

 the surface to 

the groundw
ater basin m

ay be m
inor in these areas.  R

echarge to the upper aquifer 

system
 occurs prim

arily in the northeastern portions of the basin (D
W

R
 1967).  T

he upper 

aquifer provides m
ost of the irrigation w

ater for the basin (S
harp 2000; O

C
W

D
 1999a,b). 

T
he M

iddle A
quifer S

ystem
 includes the low

er P
leistocene C

oyote H
ills and S

an P
edro 

F
orm

ations w
hich have an average thickness of 1,600 feet and are com

posed of sand, 

gravel, and m
inor am

ounts of clay.  T
he prim

ary recharge of the m
iddle aquifer system

 is 

derived from
 the S

anta A
na R

iver channel in the northeast near the tow
n of O

live (D
W

R
 

1967).  T
he m

iddle aquifer system
 provides 90 to 95 percent of the groundw

ater for the 

basin (S
harp 2000; O

C
W

D
 1999a,b). 

T
he Low

er A
quifer S

ystem
 includes the U

pper F
ernando G

roup of upper P
liocene age 

and is com
posed of sand and conglom

erate 350 to 500 feet thick.  E
lectric logs of this 

aquifer indicate that it w
ould probably yield large quantities of fresh w

ater to w
ells (D

W
R

 

1967), but it is not utilized for groundw
ater production at present (S

harp 2000). 

T
here are three fault zones w

ithin this basin that im
pede groundw

ater flow
 (D

W
R

 1967).  

T
he m

ost prom
inent is the N

ew
port-Inglew

ood fault zone, w
hich trends northw

est and is 

responsible for form
ation of the N

ew
port-Inglew

ood uplift.  T
his fault zone form

s a barrier 

to groundw
ater flow

 to the southw
est and m

arks the southw
est edge of the thick aquifer 

m
aterials im

portant for groundw
ater production in the basin (D

W
R

 1967).  T
his barrier is 

breached by erosional channels filled w
ith alluvium

 at the A
lam

itos and T
albert G

aps.  

A
nother 

northw
est-trending 

system
 

is 
the 

W
hittier 

fault 
zone 

w
hich 

form
s 

the 

northeastern 
boundary 

of 
the 

basin 
along 

the 
P

uente 
H

ills. 
 

T
his 

fault 
form

s 
a 

groundw
ater barrier except w

here it is breached by recent alluvial channels (D
W

R
 1967).  
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T
he N

orw
alk fault trends eastw

ard along the southern edge of the C
oyote H

ills and is 

responsible for a low
er groundw

ater level to the south (D
W

R
 1967). 

R
echarge to the basin is derived from

 percolation of S
anta A

na R
iver flow

, infiltration of 

precipitation, and injection into w
ells.  T

he S
anta A

na R
iver flow

 contains natural flow
, 

reclaim
ed 

w
ater, 

and 
im

ported 
w

ater 
that 

is 
spread 

in 
the 

basin 
forebay 

(O
C

W
D

 

1999a,b).  H
istorical groundw

ater flow
 w

as generally tow
ard the ocean in the southw

est, 

but m
odern pum

ping has caused w
ater levels to drop below

 sea level inland of the 

N
ew

port-Inglew
ood fault zone.  T

his trough-shaped depression encourages sea w
ater to 

m
igrate inland, contam

inating the groundw
ater supply.  S

trategic lines of w
ells in the 

A
lam

itos and T
albert G

aps inject im
ported and reclaim

ed w
ater to create a m

ound of 

w
ater seaw

ard of the pum
ping trough to protect the basin from

 seaw
ater 

intrusion 

(O
C

W
D

 1999a,b). 

G
roundw

ater 
levels 

are 
generally 

low
er 

than 
the 

level 
in 

1969, 
w

hen 
the 

basin 
is 

considered to have been full (O
C

W
D

 1999a,b).  T
he level in the forebay has generally 

stabilized, w
hereas the southern coastal area has declined steadily through tim

e (O
C

W
D

 

1999a,b). 
 

S
ince 

1990, 
the 

m
agnitude 

of 
yearly 

groundw
ater 

level 
fluctuation 

has 

approxim
ately doubled near the coast because of seasonal w

ater dem
and and short-term

 

storage program
s, but has stayed the sam

e in the forebay (O
C

W
D

 1999a).  A
verage 

groundw
ater levels for the O

range C
ounty B

asin have risen about 15 feet since 1990, 

w
ith average levels in the forebay area rising about 30 feet and average levels in the 

coastal area dropping a few
 feet (O

C
W

D
 1999a).  T

he total capacity of the O
range 

C
ounty B

asin is 38,000,000 A
F

 (D
W

R
 1967).  A

s of 1998, storage of fresh w
ater w

ithin 

the basin am
ounted to 37,700,000 A

F
 (O

C
W

D
 2000). 

O
range C

ounty W
ater D

istrict m
anages this groundw

ater basin using a detailed m
odel of 

the basin to determ
ine potential effects of changes in pum

ping and recharge.  T
he district 

strives to m
eet its w

ater supply dem
and w

ith about 75 percent groundw
ater (O

C
W

D
 

1999b).  T
he district operates the basin to m

aintain about 200,000 af of dry storage, 

though this fluctuates because of seasonal patterns in recharge and pum
ping.  A

verage 

dry 
storage 

rem
ained 

fairly 
steady 

during 
1995 

through 
1998 

(O
C

W
D

 
1999b), 

but 

increased to m
ore than 400,000 af by S

eptem
ber 2002 (O

C
W

D
 2002) because of a cycle 

of less rainfall in the region.  O
range C

ounty W
ater D

istrict (2000) reports a basin inflow
 

of 258,413 af and an outflow
 of 342,823 af for the 1998-1999 w

ater year.  T
he inflow

 

includes natural recharge (29,434 af), artificial recharge (222,755 af), and return of 

applied w
ater (6,224 af).  T

he outflow
 includes non-irrigation extraction (334,136 af) and 

irrigation extraction (8,687 af). 

W
ater w

ithin the basin is prim
arily sodium

-calcium
 bicarbonate (D

W
R

 1967).  T
otal 

dissolved solids range from
 232 - 661 m

g/L and average 475 m
g/L (O

C
W

D
 2000).  T

he 

average T
D

S
 content of 240 public supply w

ells is 507 m
g/l w

ith a range of 196 – 
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1,470 m
g/L. 

 
Im

pairm
ents 

to 
groundw

ater 
quality 

include 
the 

follow
ing: 

sea 
w

ater 

intrusion near the coast (D
W

R
 1967; O

C
W

D
 1999b), colored w

ater, from
 natural organic 

m
aterials 

in 
the 

low
er 

aquifer 
system

 
(O

C
W

D
 

1999b), 
and 

increasing 
salinity, 

high 

nitrates and M
T

B
E

 (O
C

W
D

 1999b). 

O
C

W
D

 is com
m

itted to adm
inistering a com

prehensive w
ater quality m

onitoring program
 in the 

B
asin.  S

eaw
ater intrusion has been m

onitored since the early 1900s and includes m
easured 

param
eters such as chloride, total dissolved solids, electrical conductivity, and brom

ide.  V
olatile 

organic com
pounds have been m

onitored since 1986.  O
C

W
D

’s groundw
ater quality m

anagem
ent 

has also focused on nitrates and colored groundw
ater, and O

C
W

D
 recognizes a new

 class of 

em
erging chem

icals of concern: pharm
aceuticals, personal care products, and endocrine disruptors.  

T
he D

istrict intends to prioritize tracking of these chem
icals w

ith regulatory agencies.  M
onitoring 

activities w
ill be designed w

ith guidance from
 the D

epartm
ent of H

ealth S
ervices.  M

anagem
ent of 

the groundw
ater quality is a priority for O

C
W

D
; m

ultiple projects are currently being im
plem

ented 

that are designed prim
arily to enhance regional groundw

ater quality in the B
asin.   

1.2 
R

eg
io

n
al W

ater S
u

p
p

lies 
R

egional w
ater supplies are com

posed of groundw
ater m

anaged by O
C

W
D

 and im
ported w

ater 

m
anaged by M

etropolitan (w
holesaled to the C

ity by M
W

D
O

C
).  T

he C
ity is fully dependent upon 

M
etropolitan, M

W
D

O
C

, and O
C

W
D

 for its long-term
 w

ater supply; consequently, the C
ity’s w

ater 

supply planning is predom
inantly based on the policies and regulations of these agencies.   

R
egional supplies are analyzed at the groundw

ater basin level.  G
roundw

ater sufficiency, if used a 

supply 
source, 

m
ust 

be 
docum

ented 
using 

a 
basin-level 

approach 
(W

ater 
C

ode 
10910(f)(5)).  

The basin boundary represents all potential users of the groundw
ater basin because the O

C
W

D
 A

ct 11  

does not allow
 a city or w

ater district to take groundw
ater produced in the basin and pum

p it outside 

the basin. 
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 for use outside the D

istrict boundary.  A
s a result, the O

C
W

D
 boundary w

as used to define the 

regional scope of the supply and dem
and analyses.  F

or consistency and com
parison purposes, all 

supplies w
ere analyzed at this level of detail.   

1.2.1 
O

ran
g

e C
o

u
n

ty W
ater D

istrict 

O
range C

ounty W
ater D

istrict (O
C

W
D

 or D
istrict) w

as form
ed in 1933 by a special act of the 

C
alifornia Legislature to protect the groundw

ater basin.  O
C

W
D

 has been internationally recognized 

for its supply-side m
anagem

ent approach; this m
anagem

ent strategy is focused on increasing 

supply, rather than restricting dem
and.  S

uccessful im
plem

entation of this approach has resulted in 

no pum
ping restrictions for producers w

ithin the basin.  O
C

W
D

 has been highly successful in 

m
anaging the basin, particularly w

hen com
pared to the other m

ajor groundw
ater basins in S

outhern 

C
alifornia, nearly all of w

hich have undergone a lengthy and costly adjudication process.  T
his 

m
anagem

ent 
strategy 

allow
s 

for 
increased 

flexibility 
and 

reliability 
in 

the 
acquisition 

of 
w

ater 

supplies. 

T
here are 23 m

ajor producers extracting w
ater from

 the O
range C

ounty groundw
ater basin, w

hich is 

m
anaged by O

C
W

D
 in collaboration w

ith the other w
ater and w

astew
ater agencies.T

he D
istrict 

is neither a retail nor a w
holesale w

ater provider; rather, the D
istrict m

anages the groundw
ater basin 

through regional recharge program
s. R

echarge is accom
plished w

ith local and im
ported w

ater supplies 

to offset pum
ping from

 the basin.  B
ecause O

C
W

D
 is the m

anager of the B
asin and not an urban w

ater 

supplier, it is not required to develop a U
W

M
P

; how
ever, in 2004, O

C
W

D
 adopted a G

roundw
ater 

M
anagem

ent P
lan (G

M
P

) in its capacity to ensure sufficient w
ater supplies for present and future 

beneficial uses w
ithin O

range C
ounty.  T

he G
M

P
 has objectives to help secure a long-term

 viable 

supply of groundw
ater; this m

anagem
ent 

strategy, 
described 

in 
m

ore 
detail 

below
, 

is 
effectively 

based upon groundw
ater recharge program

s including the forebay recharge facilities, seaw
ater intrusions 

barriers, and in-lieu program
s and w

ater storage agreem
ents w

ith M
etropolitan.   

1.2.1.1. 
B

asin
 M

an
ag

em
en

t  

T
he groundw

ater basin generally operates as a reservoir in w
hich the net am

ount of w
ater stored is 

increased in w
et years to allow

 for m
anaged overdraft in dry years.  T

he basin is recharged prim
arily 

from
 local rainfall, baseflow

 from
 the S

anta A
na R

iver (m
uch of w

hich is recycled w
astew

ater from
 

treatm
ent plants in R

iverside and S
an B

ernardino C
ounties), im

ported w
ater percolated into the 

basin, and recycled w
astew

ater directly recharged into the basin.  T
he B

asin is not operated on an 

annual safe-yield basis; B
asin storage m

ay increase or decrease in any given year, but over the  
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 long-term

 the B
asin m

ust be m
aintained in an approxim

ate balance.  S
pecifically, the D

istrict is 

expected to purchase enough w
ater to replenish the average annual overdraft for the im

m
ediately 

preceding five years, plus an additional am
ount of w

ater sufficient to elim
inate the accum

ulated 

overdraft over a period of not less than 10 years, but not m
ore than 20 years.  T

his provides som
e 

flexibility in B
asin m

anagem
ent.   

O
C

W
D

 m
anages the am

ount of production from
 the O

range C
ounty groundw

ater basin through the 

establishm
ent of a B

asin P
um

ping P
ercentage (B

P
P

).  T
he B

P
P

 represents the ratio of groundw
ater 

supply to the total w
ater supply utilized by an agency to m

eet dem
ands.  In order to effectively 

m
anage the basin, the B

P
P

 is set based on the “estim
ate[d] am

ount of groundw
ater production the 

B
asin can annually sustain utilizing recharge w

ater supplies the D
istrict can count of receiving.” 12  

T
herefore, O

C
W

D
 sets the B

P
P

 each year based on groundw
ater conditions, availability of im

ported 

w
ater supplies, and basin m

anagem
ent objectives.  E

stablished B
P

P
s for 2000 through 2005 are 

show
n below

 in T
able 4-2. 

T
ab

le 1-2: H
isto

rical B
asin

 P
u

m
p

in
g

 P
ercen

tag
es  

  
2001 

2002 
2003 

2004 
2005 

2006 
A

nnual B
P

P
 

75 
75 

75 
66 

66 
64 

S
ource: O

range C
ounty W

ater D
istrict E

ngineer’s R
eport, 2000-01, 2001-02, 2002-03, 2003-04, 2004-05, 2005-06. 

 W
hile the B

P
P

 has been as high as 75 percent in recent years, the B
P

P
 w

as set at 66 percent for 

2004-2005 and 64 percent for the w
ater year 2005-2006.  A

lthough som
e m

em
bers of O

C
W

D
 

m
aintained pum

ping w
ithin the B

P
P

, other m
em

bers did not.  T
he C

ity of H
untington B

each acquired 

over 80 percent of their w
ater supply from

 groundw
ater production.  S

uch flexibility in producing over 

the B
P

P
 guarantees the C

ity and other w
ater utilities in O

range C
ounty the ability to provide w

ater to 

their custom
ers during periods of varying w

ater availability.  T
his w

ill be increasingly im
portant if 

supplies from
 M

etropolitan becom
e m

ore uncertain or if drought scenarios becom
e m

ore com
m

on.   

P
um

ping w
ithin the B

P
P

 is assigned a R
eplenishm

ent A
ssessm

ent (R
A

), w
hich designates a cost 

per 
acre-foot 

of 
groundw

ater 
pum

ped; 
pum

ping 
over 

the 
B

P
P

 
is 

assigned 
a 

B
asin 

E
quity 

A
ssessm

ent (B
E

A
) for every acre-foot pum

ped over the B
P

P
 in addition to the R

A
.  T

he B
E

A
 com

es 

at a higher cost per acre-foot than the R
A

, m
aking the cost of that w

ater equal or greater to the cost 

of 
im

ported 
w

ater. 
 

In 
this 

w
ay, 

O
C

W
D

 
m

anages 
the 

basin 
through 

financial 
incentives 

and 

deterrents rather than defined pum
ping restrictions.   

                                                      

12  
O

range C
ounty W

ater D
istrict.  2004.  G

roundw
ater M

anagem
ent P

lan, p. 4-1.  
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 O

C
W

D
’s G

roundw
ater M

anagem
ent P

lan sum
m

arizes the accum
ulated overdraft and w

ater level 

elevations w
ithin the basin based on m

onitoring data collected since 1962.  A
ccum

ulated overdraft 

represents the difference in storage betw
een current conditions and conditions in 1969 w

hen the 

basin w
as considered “full.”  A

lthough the accum
ulated overdraft in June 2004 w

as approxim
ately 

400,000 acre-feet, the target is 200,000 acre-feet.  W
ith an accum

ulated overdraft of 200,000 A
F

, 

the 
basin is 

considered 
99.5 

percent 
full 

w
ith 40 m

illion 
acre-feet 

of groundw
ater in 

storage.  

F
urtherm

ore, an accum
ulated overdraft condition m

inim
izes the localized high groundw

ater levels, 

reduces groundw
ater losses to Los A

ngeles C
ounty, and increases the ability to recharge storm

 

events from
 the S

anta A
na R

iver.  A
s a w

orst-case scenario, O
C

W
D

 estim
ates that the groundw

ater 

basin can safely be operated on a short-term
 em

ergency basis w
ith a m

axim
um

 accum
ulated 

overdraft of approxim
ately 500,000 acre-feet. H

ow
ever, at this level of overdraft, there are increased 

risks of seaw
ater intrusion, vertical m

igration of poor quality groundw
ater, and land subsidence.  In 

addition, groundw
ater production during a drought or em

ergency situation w
ould be severely lim

ited.   

1.2.1.2. 
R

ech
arg

e F
acilities 

In addition to the B
P

P
, another m

ethod for controlling overdraft is through recharge m
anagem

ent 

program
s.  T

he basin is recharged by m
ultiple sources, including natural and artificial sources.  

N
atural recharge occurs w

hen groundw
ater producers use surface w

ater in-lieu of groundw
ater.  T

he 

reduction in pum
ping naturally recharges the basin.  In addition, natural recharge occurs through 

direct precipitation, runoff, infiltration of irrigation return w
ater, and subsurface groundw

ater flow
 to 

and from
 Los A

ngeles C
ounty and the ocean.  N

et natural recharge is approxim
ately 60,000 acre-

feet annually after subtracting losses to Los A
ngeles C

ounty, w
hich assum

es current groundw
ater 

level conditions.  A
rtificial recharge occurs through developed percolation ponds; there are 17 m

ajor 

facilities that are grouped into four system
s:  the M

ain R
iver S

ystem
, the O

ff-R
iver S

ystem
, the D

eep 

B
asin S

ystem
, and the B

urris P
it/S

antiago S
ystem

.  E
ach system

 is com
posed of a series of 

percolation spreading basins, w
hich recharge S

anta A
na R

iver flow
s, S

antiago C
reek flow

s, and 

im
ported w

ater purchased from
 M

etropolitan.  O
C

W
D

 estim
ates an average annual recharge of 

155,000-acre-feet of baseflow
 and 60,000 acre-feet of storm

 flow
s.  O

C
W

D
 also im

ports betw
een 

35,000 and 60,000 acre-feet of replenishm
ent w

ater to be used for recharging the basin. T
hese 

artificial recharge facilities have the capacity to recharge 250,000 acre-feet annually. 13   

O
C

W
D

 also indirectly recharges the basin by injecting w
ater to prevent seaw

ater intrusion.  T
he 

seaw
ater intrusion barriers include the T

albert and A
lam

itos B
arriers.  T

he T
albert and A

lam
itos 

B
arriers are com

posed of strategically placed w
ells that inject recycled w

ater, im
ported w

ater, and 

groundw
ater into the basin.  T

hese facilities are prim
arily used to prevent seaw

ater intrusion, but in 

                                                      

13  
O

range C
ounty W

ater D
istrict.  2004.  G

roundw
ater M

anagem
ent P

lan, p. 2-7. 
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 doing so, effectively recharge the basin through their operation.  T

he T
albert B

arrier has 26 injection 

w
ells and injects 12 m

gd into the groundw
ater basin.  O

ver 95 percent of the injected w
ater flow

s 

inland and is, therefore, considered replenishm
ent w

ater.  T
he A

lam
itos B

arrier injects approxim
ately 

5,000 
acre-feet 

annually 
of 

w
hich 

50 
percent 

stays 
w

ithin 
the 

basin 
for 

replenishm
ent. 

 
T

he 

estim
ated average annual recharge of the basin is approxim

ately 324,500 acre-feet, but depends 

upon the am
ount of im

ported w
ater purchased from

 M
etropolitan each year.  D

ue to variation in 

clim
atic conditions and the availability of im

ported w
ater, the am

ount of w
ater available for recharge 

w
ill vary from

 year to year.  

In 2005, the D
istrict produced a LT

F
P

 aim
ed at addressing future increases in w

ater dem
and w

ithin 

the D
istrict boundaries.  T

he LT
F

P
 proposed 50 projects that could be im

plem
ented to achieve tw

o 

prim
ary goals: accom

m
odate the additional w

ater dem
ands by increasing the basin’s annual yield 

and protect w
ater quality in the basin.  If basin yield is not increased to m

eet future dem
ands, O

C
W

D
 

w
ill have to gradually reduce the B

P
P

 over tim
e, and the D

istrict’s custom
ers w

ill becom
e m

ore 

reliant upon im
ported w

ater supplies.   

T
he prim

ary purpose of the LT
F

P
 as it relates to w

ater supply is to increase the sustainable yield of 

the basin in a cost-effective m
anner.  T

his goal is expected to be achieved through m
axim

izing 

recharge, m
inim

izing S
anta A

na R
iver outflow

 to the ocean, m
inim

izing subsurface outflow
 from

 the 

basin, 
and 

m
inim

izing 
areas 

of 
low

 
or 

depressed 
groundw

ater 
levels. 

 
T

he 
various 

projects 

considered in the LT
F

P
 fall under five general categories: recharge facilities, new

 w
ater supply 

facilities, 
basin 

m
anagem

ent 
facilities, 

w
ater 

quality 
m

anagem
ent 

facilities, 
and 

operational 

im
provem

ent facilities.  If all the projects in the LT
F

P
 w

ere im
plem

ented, there w
ould be an increase 

in annual recharge of roughly 156,000 acre-feet annually.  T
his increase in recharge w

ould allow
 a 

com
m

ensurate increase in pum
ping.   

In addition to direct recharge, w
hen M

etropolitan has an abundance of w
ater, they m

ay choose to 

activate their In-Lieu P
rogram

, w
here im

ported w
ater is purchased in-lieu of pum

ping groundw
ater.  

T
his is a special program

 supported by O
C

W
D

, M
W

D
O

C
, and M

etropolitan, w
hich allow

s som
e 

A
gencies to pum

p above the B
P

P
 w

ithout penalty of the B
E

A
.  T

he In-Lieu program
 is sim

ple, it 

prom
otes use of im

ported w
ater supplies to reduce pum

ping in the basin, w
hich effectively acts as a 

form
 of indirect recharge to the basin.   

1.2.1.3. 
S

u
stain

ab
le B

asin
 Y

ield
 

T
he sustainable yield for the B

asin, presented in T
able 4-3 below

, is based upon a hydrological 

budget developed by O
C

W
D

 for the purpose of constructing the B
asin M

odel and evaluating B
asin 

production capacity and recharge requirem
ents.  T

he budget considers m
axim

um
 recharge capacity 

for 
m

easured 
recharge, 

average 
annual 

precipitation 
for 

unm
easured 

recharge, 
and 

current 

C
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 accum

ulated overdraft conditions to determ
ine subsurface flow

s along the coast and the O
range/Los 

A
ngeles C

ounty line.   

T
ab

le 1-3: S
u

stain
ab

le Y
ield

 o
f th

e O
ran

g
e C

o
u

n
ty B

asin
, 2005 

S
o

u
rce 

A
verag

e R
ech

arg
e (acre-ft/year) 

2005 
2010 

M
easu

red
 R

ech
arg

e  
F

orebay S
preading F

acilities 
250,000 

250,000 
T

albert B
arrier Injection 

12,000 
72,000 

A
lam

itos B
arrier Injection 

2,500 
2,500 

U
n

m
easu

red
 R

ech
arg

e 
A

ll S
ources 

60,000 
60,000 

T
o

tal S
u

stain
ab

le Y
ield

  
324,500 

384,500 
S

ource: O
range C

ounty W
ater D

istrict G
roundw

ater M
anagem

ent P
lan, 2004, p. 2-7.  

 C
urrent recharge associated w

ith the T
albert B

arrier is 12,000 acre-feet annually, supplied by 

im
ported w

ater from
 M

etropolitan.  H
ow

ever, O
C

W
D

 im
plem

ented a G
roundw

ater R
eplenishm

ent 

S
ystem

 (G
W

R
), w

hich w
ill use purified reclaim

ed w
ater to artificially recharge the basin.  T

he G
W

R
 

S
ystem

 is a jointly sponsored project by O
C

W
D

 and the O
range C

ounty S
anitation D

istrict (O
C

S
D

) 

to increase the reliability and sustainability of local groundw
ater supplies through indirect potable 

reuse.  A
dditionally, direct injection of purified w

ater into the T
albert B

arrier w
ill protect the coastal 

aquifer from
 further degradation due to seaw

ater intrusion.  In January 2008, O
C

W
D

 com
pleted 

P
hase 1 of the G

W
R

 S
ystem

, w
hich, according to the LT

F
P

, recharges upw
ards of 72,000 acre-feet 

annually through the barrier, resulting in a net grow
th in recharge capacity of 60,000 acre-feet 

annually.  P
hase 1 of the G

W
R

 S
ystem

 is com
plete; therefore, m

axim
um

 P
hase 1 recharge capacity 

w
as assum

ed to be available by 2010 and is show
n above in T

able 4-3.  

F
urther increases in basin sustainable yield are anticipated; the projects associated w

ith increased 

basin yield are described in the LT
F

P
.  W

ith im
plem

entation of all projects discussed in the LT
F

P
, 

sustainable basin yield w
ould be increased by 156,000 acre-feet annually, resulting in a total 

sustainable yield of the basin of 540,500 acre-feet annually.  H
ow

ever, because these projects have 

not been approved or environm
ental analysis has not yet been com

pleted, they are not considered 

firm
 supplies for the purposes of this report.  

1.2.1.4. 
D

ry Y
ear S

u
stain

ab
le B

asin
 Y

ield
 

G
roundw

ater production is likely to increase in dry years as im
ported supplies are reduced.  W

hile 

this isn’t quantified in O
C

W
D

’s G
roundw

ater M
anagem

ent P
lan, it is expected and allow

able.  T
here 

are no pum
ping restrictions placed on producers of the groundw

ater basin during average years, 

single dry years, or m
ultiple dry years.  W

hile producers can obtain 100 percent of their supplies 

from
 the groundw

ater basin, this is typically not cost-effective and so is not the preferred choice.  
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 H

ow
ever, the lack of pum

ping restrictions has significant benefits for w
ater supply reliability for the 

local producers.  S
upplies for the C

ity of H
untington B

each, and, in fact, all other w
ater districts 

w
ithin the O

C
W

D
 boundary, are 100 percent reliable in dry years due to the lack of pum

ping 

restrictions and the ability to m
aintain a basin deficit over m

ultiple years.  T
hat said, if a drought lasts 

long 
enough, 

or 
if 

the 
basin 

is 
significantly 

overdrafted 
w

hen 
a 

drought 
begins, 

the 
basin 

groundw
ater pum

ping levels w
ill drop.  S

om
e w

ells w
ill not have pum

p bow
l subm

ergence and w
ould 

be inoperable.  O
bviously, this is an extrem

e condition, but it is technically possible.  

A
s stated previously, the B

asin is not operated on an annual safe-yield basis; B
asin storage m

ay 

increase or decrease in any given year, but over the long-term
 the B

asin m
ust be m

aintained in an 

approxim
ate balance.  S

pecifically, the D
istrict is expected to purchase enough w

ater to replenish 

the average annual overdraft for the im
m

ediately preceding five years, plus an additional am
ount of 

w
ater sufficient to elim

inate the accum
ulated overdraft over a period of not less than 10 years, but 

not m
ore than 20 years.   

1.2.2 
M

u
n

icip
al W

ater D
istrict o

f O
ran

g
e C

o
u

n
ty 

T
he M

W
D

O
C

 w
as form

ed by O
range C

ounty voters in 1951 under the M
unicipal W

ater D
istrict A

ct of 

1911.  M
W

D
O

C
 w

as form
ed for the purpose of contracting w

ith M
etropolitan to acquire supplem

ental 

im
ported w

ater supplies from
 northern C

alifornia and the C
olorado R

iver for use w
ithin O

range 

C
ounty.  M

W
D

O
C

 is M
etropolitan’s third largest m

em
ber agency; it represents 30 m

em
ber agencies 

and provides and m
anages the im

ported w
ater supplies used w

ithin its service area.  M
W

D
O

C
 is a 

regional w
ater w

holesaler and resource planning agency, m
anaging all of O

range C
ounty's im

ported 

w
ater supply w

ith the exception of w
ater im

ported to the cities of A
naheim

, F
ullerton, and S

anta A
na.  

M
W

D
O

C
 serves m

ore than 2.3 m
illion residents in a 600-square m

ile service area.  It is through 

M
W

D
O

C
 that the C

ity of H
untington B

each purchases im
ported w

ater from
 M

etropolitan. 

D
irect-use w

ater (w
ater directly piped from

 treatm
ent facilities or w

ells to hom
es and com

m
ercial and 

institutional buildings, as opposed to indirect use, w
hich is w

ater needed to replenish groundw
ater 

storage and to serve as a barrier against saltw
ater intrusion) in M

W
D

O
C

’s service area com
es from
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 both 

local 
and 

im
ported 

supplies. 
 

Local 
supplies 

developed 
by 

individual 
m

em
ber 

agencies, 

prim
arily groundw

ater, presently account for about 50 percent of M
W

D
O

C
’s direct w

ater use.  O
ther 

local supplies include recycled w
astew

ater and surface w
ater.  T

he rem
aining 50 percent of direct 

w
ater use dem

and is m
et by im

ported w
ater from

 M
etropolitan.   

1.2.3 
M

etro
p

o
litan

 W
ater D

istrict o
f S

o
u

th
ern

 C
alifo

rn
ia 

M
etropolitan W

ater D
istrict of S

outhern C
alifornia (M

etropolitan) is a public agency form
ed by a 

Legislative A
ct in 1928 “for the purpose of developing, storing, and distributing w

ater” to S
outhern 

C
alifornia. 14  A

s a w
holesaler, M

etropolitan has no retail custom
ers, and distributes treated and 

untreated w
ater directly to its 26 m

em
ber agencies.  S

om
e m

em
ber agencies provide retail w

ater 

service, w
hile others provide w

ater to the local area as w
holesalers; som

e m
em

ber agencies provide 

a com
bination of both.  M

ost M
etropolitan w

ater purveyors, including the C
ity of H

untington B
each, 

utilize both surface w
ater and groundw

ater to m
eet custom

er dem
ands; how

ever som
e depend 

exclusively on M
etropolitan’s im

ported supplies.  

M
etropolitan’s service area encom

passes the S
outhern C

alifornia coastal plain and covers nearly 

5,200 square m
iles, including portions of Los A

ngeles, O
range, R

iverside, S
an B

ernardino, S
an 

D
iego, and V

entura counties.  N
otably, M

etropolitan’s service area contains only 13 percent of 

the land area of those counties, but nearly 90 percent of the associated populations.  M
etropolitan 

has provided 45 to 60 percent of all m
unicipal, industrial, and agricultural w

ater used in its service area.   

A
lthough m

ost cities in O
range C

ounty, including H
untington B

each, receive M
etropolitan’s im

ported 

w
ater through the M

W
D

O
C

, the cities of S
anta A

na, A
naheim

 and F
ullerton receive im

ported w
ater 

directly from
 M

etropolitan.  F
or this reason, im

ported supplies to the basin are equal to the sum
 of 

im
ported w

ater received by m
em

bers of M
W

D
O

C
 w

ithin the O
C

W
D

 boundary, w
hich include the 

cities of S
anta A

na, A
naheim

, and F
ullerton. 

T
he m

ajority of w
ater acquired by M

etropolitan is im
ported and originates from

 N
orthern C

alifornia 

via the S
W

P
 and the C

olorado R
iver w

atershed via the C
R

A
.  O

ther sources include local w
ater 

supplies and w
ater conveyed through the Los A

ngeles A
queduct (although w

ater from
 the Los 

A
ngeles A

queduct is im
ported, M

etropolitan considers it a local source because it is m
anaged 

by the Los A
ngeles D

epartm
ent of W

ater and P
ow

er and not by M
etropolitan).  M

W
D

O
C

 and the 

C
ity of H

untington B
each receive only im

ported w
ater from

 M
etropolitan. M

etropolitan is a w
ater 

w
holesaler, not an urban w

ater supplier, and is, therefore, not required to develop a U
W

M
P

.                                      

14  
M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan, p. I-3.   
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 H

ow
ever, due to com

peting dem
ands on the S

W
P

 and C
olorado R

iver w
ater and concerns 

related to regional w
ater operations, M

etropolitan has prepared a R
egional U

rban W
ater 

M
anagem

ent P
lan (R

U
W

M
P

).  T
his docum

ent sum
m

arizes the m
ajor planning initiatives 

undertaken by M
etropolitan, including the Integrated R

esources P
lan (IR

P
), the IR

P
 U

pdate, 

the W
ater S

urplus and D
rought M

anagem
ent P

lan, and the S
trategic P

lan along w
ith its 2001 

R
ate R

estructure.  T
he 1996 IR

P
 established a goal of 100 percent reliability for full-service 

dem
ands through 2020 and identified a P

referred R
esource M

ix to avoid over reliance on a 

single supply source.  T
he 2003 IR

P
 U

pdate w
as based upon the R

ate R
estructure, S

trategic 

P
lan, and review

 of the 1996 IR
P

, and incorporated the m
ore recent increase in participation 

by local agencies in developing local supplies and prom
oting conservation. T

he R
U

W
M

P
 

provides a policy fram
ew

ork, guidelines, and resource targets that define the future of 

M
etropolitan.   

T
he R

U
W

M
P

 provides inform
ation on the S

W
P

 and C
R

A
; historical, current, and projected 

w
ater supplies and dem

ands for custom
ers in its service area; future w

ater supply reliability, 

and; inform
ation related to conservation, recycling, w

ater storage and transfer agreem
ents, 

and w
ater quality.  It should be noted, how

ever, that recent court decisions have forced the 

D
epartm

ent of W
ater R

esources to curtail pum
ping in the D

elta to protect the threatened 

D
elta sm

elt, thereby reducing the am
ount of w

ater available to M
etropolitan and other S

W
P

 

contractors. 
 

C
onsequently, 

projected 
supplies 

and 
supply 

reliability 
established 

in 
the 

R
U

W
M

P
 are questionable.  T

his w
ill be discussed in m

ore detail later in this section.  

T
he follow

ing inform
ation related to M

etropolitan’s im
ported w

ater supplies is taken from
 

M
etropolitan’s 2005 R

U
W

M
P

.  

1.2.3.1. 
C

o
lo

rad
o

 R
iver A

q
u

ed
u

ct 

O
nce form

ed, M
etropolitan’s first accom

plishm
ent w

as construction of the C
R

A
 to convey 

w
ater from

 the C
olorado R

iver to S
outhern C

alifornia.  E
ntitlem

ents to C
olorado R

iver w
ater 

w
ere first defined in the 1931 S

even P
arty A

greem
ent.  U

nder the S
even P

arty A
greem

ent, 

C
alifornia’s 

basic 
annual 

apportionm
ent 

is 
4.4 

m
illion 

acre-feet. 
 

T
his 

statew
ide 

apportionm
ent 

is 
divided 

into 
seven 

priorities; 
M

etropolitan 
holds 

the 
fourth 

priority 
to 

550,000 acre-feet annually and fifth priority to 662,000 acre-feet annually.  D
eliveries began 

in the early 1940s and supplem
ented the local w

ater supplies of the original S
outhern 

C
alifornia m

em
ber cities.   
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 O

ver the years, a num
ber of factors have affected the levels of C

olorado R
iver w

ater 

available to M
etropolitan.  F

irst, M
etropolitan’s dependable supply of C

olorado R
iver w

ater 

w
as further defined in the 1964 U

.S
. S

uprem
e C

ourt decree in A
rizona v. C

alifornia and w
as 

lim
ited to 550,000 acre-feet annually.  A

s stated above, through the 1931 S
even P

arty 

A
greem

ent, 
M

etropolitan 
had 

priority 
rights 

to 
an 

additional 
662,000 

acre-feet 
annually 

depending upon the availability of surplus w
ater.  T

he reduction in dependable w
ater supply 

occurred w
ith com

m
encem

ent of the C
olorado R

iver deliveries to the C
entral A

rizona P
roject 

in 
1985. 

 
S

econd, 
in 

1979, 
the 

P
resent 

P
erfected 

R
ights 

(P
P

R
s) 

of 
certain 

Indian 

reservations, cities, and individuals along the C
olorado R

iver w
ere quantified, further lim

iting 

M
etropolitan’s C

olorado R
iver supply.  T

hese P
P

R
s predate the S

even-P
arty A

greem
ent, but 

the rights holders w
ere not included in the S

even P
arty A

greem
ent prioritizing C

alifornia’s 

use and storage of C
olorado R

iver w
ater.  S

ince 1985, these P
P

R
 holders have used less 

than 20,000 acre-feet annually; how
ever, because over 5,362,000 acre-feet of C

olorado 

R
iver w

ater w
ere already allocated, it w

as not clear w
hich rights w

ould be affected by the use 

of these P
P

R
s.  A

s a result, over tim
e the am

ount of C
olorado R

iver w
ater available to 

M
etropolitan w

ill be reduced slightly.  B
y 2030, the basic apportionm

ent expected to be 

received by M
etropolitan is expected to be 503,000 acre-feet annually.   

T
hough less dependable than its fourth priority w

ater, M
etropolitan can obtain additional 

w
ater, w

hen available, under its fifth priority.  T
his w

ater com
es from

 unused w
ater by the 

C
alifornia holders of P

riorities 1 though 3, w
ater conserved by the C

onservation P
rogram

 

w
ith Im

perial Irrigation D
istrict (IID

), w
ater saved under the P

aso V
erde Land M

anagem
ent 

P
rogram

, and w
ater obtainable w

hen the U
.S

. S
ecretary of the Interior determ

ines surplus 

w
ater 

is 
available 

or 
w

ater 
apportioned 

to, 
but 

unused 
by, 

A
rizona 

and/or 
N

evada 
is 

available.  T
his w

ater is typically only available in average or above-average rainfall years.  

W
hile this can add to the ultim

ate supply available to M
etropolitan, it is not a dependable 

source of supply in all years.  In 2030, 19,000 acre-feet annually is expected to be available 

to M
etropolitan in average and above-average years.   

A
dditional C

olorado R
iver w

ater is m
ade available to M

etropolitan through conservation and 

land m
anagem

ent program
s entered into w

ith participating agencies.  A
 m

inim
um

 of 80,000 

acre-feet annually is received through a conservation program
 entered into w

ith IID
.  U

nder a 

1988 agreem
ent, M

etropolitan funded w
ater efficiency im

provem
ents w

ithin IID
’s service 

area in return for the right to divert the w
ater conserved by those investm

ents.  U
nder this 

program
, IID

 im
plem

ented a num
ber of structural and nonstructural m

easures, including the 

lining 
of 

existing 
earthen 

canals 
w

ith 
concrete, 

constructing 
local 

reservoirs 
and 

spill-
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 interceptor 

canals, 
installing 

non-leak 
gates, 

and 
autom

ating 
the 

distribution 
system

.  

T
hrough this program

, M
etropolitan initially obtained an additional 109,000 acre-feet per 

year.  E
xecution of the Q

uantification S
ettlem

ent A
greem

ent (Q
S

A
) and am

endm
ents to the 

1988 
and 

1989 
agreem

ents 
resulted 

in 
changes 

in 
the 

availability 
of 

w
ater 

under 
the 

program
, extending the term

 to 2078 and guaranteeing M
etropolitan at least 80,000 acre-feet 

per 
year. 

 
In 

2030, 85,000 acre-feet annually 
is 

expected 
to 

be 
received 

through 
the 

conservation program
 w

ith IID
.  T

he rem
ainder of the conserved w

ater is available to C
V

W
D

. 

In 2003, the Q
S

A
 w

as authorized by representatives from
 M

etropolitan, IID
, C

oachella V
alley 

W
ater D

istrict (C
V

W
D

), and other involved parties.  T
his agreem

ent quantified the use of 

w
ater under the third priority of the S

even P
arty A

greem
ent and allow

s for im
plem

entation of 

agricultural conservation, land m
anagem

ent, and other program
s identified in M

etropolitan’s 

1996 Integrated R
esources P

lan.  T
he Q

S
A

 helps C
alifornia reduce its reliance on C

olorado 

R
iver w

ater above its norm
al apportionm

ent.   

In M
ay 2004, M

etropolitan’s B
oard authorized a 35-year land m

anagem
ent, crop rotation, 

and w
ater supply program

 w
ith the P

alo V
erde Irrigation D

istrict (P
V

ID
).  U

nder the program
, 

participating farm
ers in P

V
ID

 w
ill be paid to reduce their w

ater use by not irrigating a portion 

of their land.  A
 m

axim
um

 of 29 percent of lands w
ithin P

V
ID

 can be fallow
ed in any given 

year.  U
nder the term

s of the Q
S

A
, w

ater savings w
ithin the P

V
ID

 service area w
ill be m

ade 

available to M
etropolitan.  P

artial im
plem

entation of the program
 began in January 2005, w

ith 

deliveries 
in 

that 
year 

of 
85,000 

acre-feet. 
 

W
hen 

fully 
im

plem
ented, 

the 
program

 
is 

estim
ated to provide up to 111,000 acre-feet per year.  T

he agreem
ent also states that w

hen 

fully 
im

plem
ented 

the 
program

 
w

ill 
supply 

a 
m

inim
um

 
of 

26,000 
acre-feet 

per 
year.  

Im
portantly, P

V
ID

 holds first priority rights to C
olorado R

iver w
ater under the S

even P
arty 

A
greem

ent; consequently, this is a reliable source of w
ater for M

etropolitan.   

M
etropolitan has also form

ed agreem
ents to transfer som

e of its C
olorado R

iver supplies to 

other agencies.  M
etropolitan form

ed an agreem
ent and E

xchange P
rogram

 w
ith the D

esert 

W
ater A

gency (D
W

A
) and C

V
W

D
 in 1967 for interagency transfers of w

ater supplies.  D
W

A
 

and C
V

W
D

 also know
n as D

W
C

V
 have rights to S

W
P

 w
ater, but do not have any physical 

connections to the S
W

P
 conveyance facilities.  H

ow
ever, both agencies are adjacent to the 

C
R

A
.  U

nder the exchange program
, M

etropolitan has agreed to exchange an equal quantity 

of its C
olorado R

iver w
ater for D

W
A

 and C
V

W
D

’s S
W

P
 w

ater.  D
W

A
 has a S

W
P

 T
able A

15 

                                                      

15  
T

able A
 w

ater is the m
axim

um
 contractual am

ount that S
W

P
 C

ontractors can request each year. 
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 contract right of 38,100 acre-feet per year and C

V
W

D
 has a S

W
P

 T
able A

 contract right of 

23,100 acre-feet per year, for a total of 61,200 acre-feet per year. In addition, M
etropolitan 

has been delivering w
ater in advance (via the A

dvance D
elivery A

greem
ent) of the am

ount 

needed under the exchange agreem
ents, allow

ing these agencies to store w
ater.  T

his w
ater 

can be called on by M
etropolitan during dry years.  W

hen supplies are needed, M
etropolitan 

can receive its full C
olorado R

iver supply in addition to the S
W

P
 allocation from

 D
W

A
 and 

C
V

W
D

, w
hile those tw

o agencies rely on the stored w
ater to m

eet dem
ands.  T

he am
ount of 

D
W

A
 and C

V
W

D
 S

W
P

 T
able A

 w
ater available to M

etropolitan depends on total S
W

P
 

deliveries and varies from
 year-to-year.  M

etropolitan uses a forecasting m
ethod for S

W
P

 

deliveries based on historical patterns of precipitation, runoff, and actual deliveries of w
ater.  

A
pproxim

ately 35,000 acre-feet of w
ater is expected to be transferred to C

V
W

D
 and D

W
A

 on 

an annual basis based on projected S
W

P
 deliveries.  

T
he M

etropolitan, D
W

A
 and C

V
W

D
 E

xchange P
rogram

 is currently in operation.  T
he 

A
dvance D

elivery A
greem

ent has been in place since 1967 and w
as m

odified in 1984.  S
ince 

1967 M
etropolitan has been taking delivery of these agencies’ S

W
P

 T
able A

 w
ater and 

providing equivalent w
ater to those agencies from

 M
etropolitan’s supplies on the C

R
A

.  

M
etropolitan has also been delivering w

ater in advance of the am
ount needed under the 

E
xchange P

rogram
 agreem

ent.  T
his w

ater can be called on by M
etropolitan during dry 

years.  B
y the end of 2005, M

etropolitan expects to have 325,000 acre-feet in the A
dvance 

D
elivery account. 

M
etropolitan’s expected C

olorado R
iver supplies in 2030 under all hydrologic conditions, 

based on the discussion above, are presented in T
able 4-4. 

T
ab

le 1-4: C
o

lo
rad

o
 R

iver A
q

u
ed

u
ct S

u
p

p
lies, 2030 

(acre-feet/year) 

C
u

rren
t P

ro
g

ram
s 

A
verag

e Y
ear 

(1922-2004) 
S

in
g

le D
ry Y

ear 
(1977) 

M
u

ltip
le D

ry Y
ears 

(1990-1992) 
B

ase A
pportionm

ent – P
riority 4

a 
503,000 

503,000 
503,000 

IID
/M

W
D

 C
onservation P

rogram
 

85,000 
85,000 

85,000 

P
riority 5 A

pportionm
ent 

19,000 
0 

0 

P
V

ID
 Land M

gm
t. P

rogram
 

70,000 
111,000 

111,000 

Less D
W

C
V

 S
W

P
/Q

S
A

 T
ransfer 

(35,000) 
(35,000) 

(35,000) 

T
o

tal C
u

rren
t S

u
p

p
lies 

642,000 
664,000 

664,000 
N

otes: 

                                                                                                                                                              

T
he D

epartm
ent w

ill revise the allocation as hydrologic and w
ater supply conditions develop and 

provide for additional deliveries. 
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 a. B

asic A
pportionm

ent less P
resent P

erfected R
ights. 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia. R
egional U

rban W
ater M

anagem
ent P

lan. 2005. p. A
.3-38. 

 

1.2.3.2. 
S

tate W
ater P

ro
ject 

T
he S

W
P

, ow
ned by the state and operated by the D

epartm
ent of W

ater R
esources (D

W
R

), 

is the second source of M
etropolitan’s im

ported w
ater supply.  Initially, D

W
R

 contracted to 

deliver w
ater in stages to 32 contractors w

ith an ultim
ate delivery of 4.23 m

illion acre-feet 

annually.  T
here are currently 29 S

W
P

 contractors receiving w
ater; M

etropolitan is the 

largest contractor w
ith a contracted T

able A
 am

ount of 1,911,000 acre-feet annually. 16  

D
eliveries to M

etropolitan began in 1972.   

T
he initial facilities w

ere designed to m
eet the initial needs of the contractors.  A

dditional 

facilities w
ere planned for the future w

hen increased dem
ands created a necessity for 

enhanced conveyance.  E
ach contractor’s S

W
P

 contract provided for a buildup in T
able A

 

over tim
e, w

ith m
ost contractors reaching their m

axim
um

 by 1990.  M
ajor im

provem
ents 

have since been m
ade to the system

; how
ever, there are still significant capacity constraints 

in the system
 that lim

it the delivery capability of the full contracted T
able A

 am
ounts.  In 

addition, dem
ands on the S

W
P

 have increased resulting in an overall dem
and for S

W
P

 

w
ater that exceeds the dependable yield.  F

or this reason, M
etropolitan has developed 

groundw
ater storage program

s in the C
entral V

alley to supplem
ent the available w

ater 

supply.   

O
n an annual basis, each of the 29 S

W
P

 contractors request an am
ount of S

W
P

 w
ater 

based on their anticipated yearly dem
ands.  T

he am
ount of T

able A
 deliveries approved by 

D
W

R
 vary annually based on contractor dem

ands, S
ierra N

evada snow
pack, reservoir 

storage, 
operational 

constraints, 
projected 

carryover 
storage, 

and 
the 

S
acram

ento-S
an 

Joaquin B
ay D

elta regulatory requirem
ents.  S

W
P

 annual delivery of w
ater to contractors has 

ranged from
 552,000 acre-feet annually to 3,500,000 acre-feet annually.  H

istorically, the 

S
W

P
 has been able to m

eet all contractors’ requests for T
able A

 w
ater except during the 

droughts of 1977, 1990-1992, and 1994. 17  In m
any years, surplus w

ater has been delivered 

to contractors.  D
eliveries to M

etropolitan reached a high of 1,792,000 acre-feet in 2004.  

                                                      

16  
C

alifornia D
epartm

ent of W
ater R

esources, B
ay-D

elta O
ffice.  2005.  T

he S
tate W

ater P
roject 

D
elivery R

eliability R
eport, T

able C
-1: M

axim
um

 A
nnual S

W
P

 T
able A

 A
m

ounts.   
17  

M
etropolitan W

ater D
istrict of S

outhern C
alifornia.  2005.  T

he R
egional U

rban W
ater M

anagem
ent 

P
lan, p. A

.2-13.  

C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 In 2005, the D

epartm
ent of W

ater R
esources published T

he S
tate W

ater P
roject R

eliability 

R
eport.  T

he purpose of this docum
ent w

as to present current inform
ation regarding the 

annual w
ater delivery reliability of the S

W
P

 for existing and future levels of developm
ent 

assum
ing historical patterns of precipitation and for a range of hydrologic conditions.  A

 

discussion of the analysis tool (the C
alS

im
 II com

puter sim
ulation m

odel) can be found in the 

above-m
entioned report.  T

he analyses assum
e that current regulatory and institutional 

lim
itations regarding w

ater quality, fish protections, and flow
s w

ill exist in 2025; and that no 

facility im
provem

ents, expansions, or additions w
ill be m

ade to the S
W

P
; and conveying 

w
ater through the S

acram
ento-S

an Joaquin D
elta w

ill not be significantly interrupted.   

T
he results of five com

puter sim
ulations are included in the report.  S

tudies 1, 2, and 3 are 

from
 the 2002 edition of the report and are included for com

parison purposes only.  S
tudies 4 

and 5 are the updated studies conducted specifically for the 2005 report.  T
he assum

ptions 

in the updated studies differ from
 the earlier studies in three m

ain categories: the assum
ed 

level of developm
ent, the assum

ed S
W

P
 dem

ands, and the base m
odel assum

ptions.  A
 

description of these differences can be found in the report.  T
he R

eliability R
eport provides 

estim
ates for S

W
P

 T
able A

 deliveries from
 the D

elta.  E
stim

ates are provided for average, 

m
axim

um
, 

and 
m

inim
um

 
deliveries. 

 
M

etropolitan’s 
R

U
W

M
P

 
took 

these 
studies 

into 

consideration and subsequently calculated its S
W

P
 supply in average, single dry, and 

m
ultiple dry years based on the projections contained in the R

eliability R
eport (show

n in 

T
able 4-5).  

  

T
ab

le 1-5: C
alifo

rn
ia A

q
u

ed
u

ct S
u

p
p

lies, 2030 (acre-feet/year) 

C
u

rren
t P

ro
g

ram
s 

A
verag

e Y
ear 

(1922-2004) 
S

in
g

le D
ry Y

ear 
(1977) 

M
u

ltip
le D

ry Y
ears 

(1990-1992) 
S

W
P

 D
eliveries 

1,472,000 
175,000 

509,000 
S

an Luis C
arryover 

280,000 
280,000 

93,000 
S

W
P

 C
all-back of D

W
C

V
 T

able A
 T

ransfer 
0 

5,000 
26,000 

C
en

tral V
alley S

to
rag

e an
d

 T
ran

sfers 
S

em
itropic P

rogram
 

0 
107,000 

107,000 
A

rvin E
dison P

rogram
 

0 
90,000 

90,000 
S

an B
ernardino V

alley M
W

D
 P

rogram
 

20,000 
70,000 

37,000 
K

ern D
elta P

rogram
 

0 
50,000 

50,000 
C

u
rren

t S
u

p
p

lies 
1,772,000 

777,000 
912,000 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan.  p. A
.3-43. 

 In addition to M
etropolitan’s S

W
P

 T
able A

 w
ater, additional S

W
P

 w
ater is received through 

the transfer agreem
ent w

ith D
W

C
V

 (see S
ection 4.3.2.1).  U

nder this program
, M

etropolitan 

delivers C
olorado R

iver w
ater to the D

W
C

V
 in exchange for their S

W
P

 C
ontract T

able A
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 allocations.  M

etropolitan can m
ake advance deliveries of C

olorado R
iver w

ater under the 

term
s of the agreem

ent w
ith these agencies.  B

y m
aking advance deliveries, M

etropolitan is 

able take D
W

C
V

 S
W

P
 T

able A
 allocation in dry years w

ithout having to deliver an equivalent 

am
ount of C

olorado R
iver w

ater so long as there is enough advance delivery w
ater to cover 

M
etropolitan’s exchange obligation.  T

his program
 allow

s M
etropolitan to m

axim
ize delivery 

of S
W

P
 and C

olorado R
iver w

ater in dry years.  T
he advance delivery provision increases 

S
W

P
 T

able A
 deliveries to M

etropolitan by about 6,000 acre-feet in a single dry year like 

1977 and by about 18,000 acre-feet in m
ultiple dry years sim

ilar to the period 1990-1992.  

T
hese increases in dry year T

able A
 deliveries are incorporated into the estim

ate of S
W

P
 

D
eliveries under C

urrent P
rogram

s show
n in T

able 4-5. 

T
he M

onterey A
m

endm
ent, executed by D

W
R

 and the S
W

P
 contractors in 1995 and 1996, 

addressed the allocation of S
W

P
 w

ater in tim
es of shortage.  T

he A
m

endm
ent allow

s 

M
etropolitan to use a portion of the S

an Luis R
eservoir’s capacity for carryover storage into 

the follow
ing year, w

hich increases the S
W

P
 annual delivery by 93,000 acre-feet to 285,000 

acre-feet, depending on supply conditions.  T
hese am

ounts of carryover w
ater include 

D
W

C
V

 carryover w
ater acquired through the transfer agreem

ent m
entioned above, w

hich is 

stored in average and above-average rainfall years.   

T
here are also transfer and exchange program

s that increase M
etropolitan’s S

W
P

 supplies.  

M
etropolitan has entered into one such agreem

ent w
ith the D

esert W
ater A

gency and 

C
oachella 

V
alley 

W
ater 

D
istrict 

(D
W

C
V

). 
 

U
nder 

the 
transfer 

agreem
ent, 

M
etropolitan 

transferred 100,000 acre-feet of its S
W

P
 T

able A
 am

ount to D
W

C
V

.  U
nder the term

s of the 

agreem
ent, D

W
C

V
 pays all S

W
P

 charges for this w
ater, including capital costs associated 

w
ith capacity in the C

alifornia A
queduct to transport this w

ater and variable costs to deliver 

this w
ater to P

erris R
eservoir.  T

he am
ount of w

ater actually delivered in any given year 

depends on that year’s S
W

P
 allocation.  W

ater is delivered through the existing exchange 

agreem
ents betw

een M
etropolitan and D

W
C

V
.  W

hile M
etropolitan transferred 100,000 acre-

feet of its T
able A

 am
ount, it retained other rights, including interruptible w

ater service; its full 

carryover am
ounts in S

an Luis R
eservoir; its full use of flexible storage in C

astaic and P
erris 

R
eservoirs; and any rate  m

anagem
ent credits associated w

ith the 100,000 acre-feet.  In 

addition, M
etropolitan is able to recall the S

W
P

 transfer w
ater in years in w

hich M
etropolitan 

determ
ines it needs the w

ater to m
eet its w

ater m
anagem

ent goals.  T
he m

ain benefit of the 

agreem
ent is to reduce M

etropolitan’s S
W

P
 fixed costs in w

etter years w
hen there are m

ore 

than sufficient supplies to m
eet M

etropolitan’s w
ater m

anagem
ent goals, w

hile at the sam
e 

tim
e preserving its dry year S

W
P

 supply.  In a single critically dry year like 1977, the call-
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 back provision of the transfer can provide M

etropolitan about 5,000 acre-feet of S
W

P
 supply.  

In m
ultiple dry years like 1990-1992 it can provide M

etropolitan about 26,000 acre-feet of 

S
W

P
 supply. 

M
etropolitan has also entered into several C

entral V
alley storage and transfer program

s, 

w
hich are discussed below

.  T
hese storage program

s consist of partnerships w
ith C

entral 

V
alley agricultural districts and allow

 M
etropolitan to store its S

W
P

 w
ater during w

etter years 

for use in future drier years.  A
s an exam

ple, M
etropolitan has entered into a w

ater banking 

and exchange agreem
ent w

ith S
em

itropic W
ater S

torage D
istrict (S

em
itropic).  In years of 

surplus 
w

ater, 
M

etropolitan 
can 

deliver 
excess 

S
W

P
 

w
ater 

to 
S

em
itropic 

through 
the 

C
alifornia A

queduct.  D
uring dry years, M

etropolitan can w
ithdraw

al this stored w
ater.  U

nder 

the agreem
ent, M

etropolitan can store up to 350,000 acre-feet in S
em

itropic’s basin; the 

ability to w
ithdraw

al ranges from
 a m

inim
um

 of 31,000 acre-feet per year (peak four-m
onth 

period) to a m
axim

um
 170,000 acre-feet annually (over a 12-m

onth period).  T
he average 

annual supply capability for a single or m
ultiple dry year is 107,000 acre-feet.   

S
im

ilarly, M
etropolitan has entered into an agreem

ent w
ith A

rvin-E
dison W

ater S
torage 

D
istrict 

(A
rvin-E

dison). 
 

M
etropolitan 

can 
store 

available 
w

ater 
in 

the 
A

rvin-E
dison 

groundw
ater 

basin, 
either 

through 
direct 

spreading 
operations 

or 
through 

deliveries 
to 

grow
ers in-lieu of surface supplies.  U

nder the agreem
ent, M

etropolitan can store up to 

250,000 acre-feet of w
ater in the basin, w

ith an option to increase that storage am
ount to 

350,000 acre-feet.  D
uring dry years, M

etropolitan can recover stored w
ater through direct 

pum
ping of the groundw

ater basin or through exchange.  M
etropolitan’s ability to w

ithdraw
al 

this stored w
ater ranges from

 a m
inim

um
 of 40,000 acre-feet annually (peak four-m

onth 

period) to a m
axim

um
 of 110,000 acre-feet annually over a 12-m

onth period.  T
he average 

annual supply capacity for a single or m
ultiple dry year is 90,000 acre-feet.  

M
etropolitan is also able to purchase a dependable annual supply, as w

ell as an additional 

supply 
for 

dry 
year 

needs, 
from

 
S

an 
B

ernardino 
V

alley 
M

unicipal 
W

ater 
D

istrict 
(S

an 

B
ernardino V

alley M
W

D
).  T

he purchased S
W

P
 supply is provided to M

etropolitan through 

either direct deliveries of S
W

P
 w

ater or recaptured S
W

P
 w

ater stored by S
an B

ernardino 

V
alley M

W
D

 in the S
an B

ernardino groundw
ater basin.  U

nder the agreem
ent, M

etropolitan 

purchases a m
inim

um
 of 20,000 acre-feet annually of S

an B
ernardino’s S

W
P

 allocation and 

has the option to purchase additional S
W

P
 allocation, if available.  T

his program
 can deliver 

betw
een 20,000 acre-feet and 80,000 acre-feet, depending on hydrologic conditions. T

he 

expected delivery for a single dry year sim
ilar to 1977 is 70,000 acre-feet. T

he expected 
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 delivery 

for 
a 

m
ultiple 

dry 
year 

period 
sim

ilar 
to 

1990-1992 is 
37,000 

acre-feet. 
 

T
he 

agreem
ent w

ith S
an B

ernardino V
alley M

W
D

 also allow
s M

etropolitan to store up to 50,000 

acre-feet of transfer w
ater for use in dry years.  In w

et years the program
 can produce up to 

130,000 acre-feet of w
ater supply. 

M
etropolitan has also entered into P

rinciples of A
greem

ent w
ith K

ern D
elta W

ater D
istrict 

(K
ern D

elta) for developm
ent of a dry year supply program

.  W
hen available, w

ater is stored 

in K
ern D

elta’s groundw
ater basin, either through direct spreading activities or through 

deliveries to farm
ers.  M

etropolitan has the ability to store up to 250,000 acre-feet of w
ater 

and w
ithdraw

al through direct pum
ping of exchange at a rate of 50,000 acre-feet annually. 

M
etropolitan’s expected S

W
P

 supplies in 2030 under all hydrologic conditions are presented 

in T
able 4-5 above. 

1.2.3.3. 
S

acram
en

to
-S

an
 

Jo
aq

u
in

 
D

elta 
S

u
p

p
ly 

R
ed

u
ctio

n
s 

R
ecent court decisions have forced the D

epartm
ent of W

ater R
esources to curtail pum

ping in 

the D
elta to protect the threatened D

elta sm
elt, thereby reducing the am

ount of w
ater 

available to M
etropolitan and other S

W
P

 contractors.  C
onsequently, projected supplies and 

supply reliability established in the R
U

W
M

P
 are questionable.   

O
n M

ay 25, 2007, a U
.S

. Judge found that the 2005 U
.S

. F
ish and W

ildlife S
ervice B

iological 

O
pinion for delta sm

elt w
as not consistent w

ith the requirem
ents of the F

ederal E
ndangered 

S
pecies A

ct and m
ust be rew

ritten.  O
n A

ugust 31, 2007 the sam
e judge established interim

 

operating rules to protect delta sm
elt until U

S
F

W
S

 rew
rites the biological opinion.  T

he 

interim
 operating rules set in-D

elta flow
 targets in O

ld and M
iddle R

ivers from
 late D

ecem
ber 

through June that w
ill restrict C

V
P

 and S
W

P
 pum

ping in 2008 and until the delta sm
elt 

biological opinion is rew
ritten. 18  

S
ince the 2005 S

W
P

 D
elivery R

eliability R
eport, D

W
R

 has updated its estim
ate of current 

(2007) 
and 

future 
(2027) 

S
W

P
 

delivery 
reliability 

(T
able 

4-6) 
and 

has 
expanded 

the 

conditions under w
hich reliability is quantified.  T

he additional conditions are changes in 

hydrology due to potential clim
ate change for the future and restrictions on S

W
P

 and C
V

P
 

pum
ping in accordance w

ith the interim
 operation rules im

posed by the D
ecem

ber 2007 

                                                      

18  
C

alifornia D
epartm

ent of W
ater R

esources.  D
raft T

he S
tate W

ater P
roject D

elivery R
eliability 

R
eport 2007. p. 7. 
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4.0 W
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upply 

W
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each-E
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orridor S
pecific P

lan 
 

 
 F

ederal C
ourt order.  H

ow
ever, to the extent that these factors can be and are changed by 

actions over the next few
 years, this estim

ate of w
ater delivery reliability w

ill also change. 19  

F
or hydrologic year types w

ith deliveries provided in a range, the average value w
as used to 

determ
ine the overall w

ater supplies available.  

T
ab

le 1-6: P
ro

jected
 S

W
P

 T
ab

le A
 D

eliveries fro
m

 th
e D

elta 
(in

 P
ercen

t o
f M

axim
u

m
 T

ab
le A

 A
m

o
u

n
t) 

S
tu

d
y  

L
o

n
g

-T
erm

 
A

verag
e 

S
in

g
le D

ry 
Y

ear (1977) 

2-Y
ear 

D
ro

u
g

h
t 

(1976-1977) 

4-Y
ear 

D
ro

u
g

h
t 

(1931-1934) 

6-Y
ear 

D
ro

u
g

h
t 

(1987-1992) 

6-Y
ear 

D
ro

u
g

h
t 

(1929-1934) 
2005 R

eport, C
urrent 

(2005) 
68%

 
4%

 
41%

 
32%

 
42%

 
37%

 

2005 R
eport, F

uture 
(2025) 

77%
 

5%
 

40%
 

33%
 

42%
 

38%
 

2007 R
eport, C

urrent 
(2007) 

63%
 

6%
 

34%
 

35%
 

35%
 

34%
 

2007 R
eport, F

uture 
(2027) 

66-69%
 

7%
 

26-27%
 

32-37%
 

33-35%
 

33-36%
 

S
ource: D

epartm
ent of W

ater R
esources.  T

he S
tate W

ater P
roject D

elivery R
eliability R

eport 2007. D
raft. p. 46. 

 In its current U
W

M
P

, M
etropolitan projected m

ultiple dry year periods based on the three 

years of shortest supplies (1990-1992 hydrology).  A
lthough this is not a drought sequence 

contained in the above table from
 D

W
R

’s S
W

P
 D

elivery R
eliability R

eport, there is an 

analysis of the 1990-1992 drought sequence contained in the R
eport. 20  T

o be consistent 

w
ith M

etropolitan’s U
W

M
P

, this W
S

A
 considers 1990-1992 as the m

ultiple dry year scenario.  

S
upplies w

ere m
uch low

er during the 1990-1992 period com
pared to all of the dry year 

periods analyzed in the above table.  F
urther, in its current U

W
M

P
, M

etropolitan projected 

m
ultiple dry year periods for years ending in "0" or "5".  Its planning for m

ultiple dry years is 

based on an average of three years w
ith this extrem

e hydrology. T
hus, the results presented 

for 2010 can be considered representative of results for 2008, 2009, and 2010.  T
o be 

consistent, this W
S

A
 also averages the three year drought scenario to project supplies in 

years ending in “0” or “5”.   

                                                      

19  
C

alifornia D
epartm

ent of W
ater R

esources.  D
raft T

he S
tate W

ater P
roject D

elivery R
eliability 

R
eport 2007. p. 1. 

20  
C

alifornia D
epartm

ent of W
ater R

esources.  D
raft T

he S
tate W

ater P
roject D

elivery R
eliability 

R
eport 2007. p. 54-55. 
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 B

ased on com
m

unications w
ith M

etropolitan staff, S
W

P
 cutbacks occurring due to pum

ping 

restrictions 
im

posed 
for 

protection 
of 

the 
D

elta 
sm

elt 
w

ould 
affect 

T
able 

A
 

A
llocation 

deliveries and T
able A

 C
all-back

21 w
ater, but not carryover w

ater 22 or storage and transfer 

agreem
ents.  T

he expected C
alifornia A

queduct supplies, under the interim
 operating rules 

im
posed by the F

ederal C
ourt, are show

n in T
able 4-7. 

T
ab

le 1-7: C
alifo

rn
ia A

q
u

ed
u

ct S
u

p
p

lies w
ith

 In
terim

 D
elta O

p
eratin

g
 R

u
les, 2030 

(acre-feet/year) 

C
u

rren
t P

ro
g

ram
s 

A
verag

e Y
ear 

(1922-2004) 
S

in
g

le D
ry Y

ear 
(1977) 

M
u

ltip
le D

ry Y
ears 

(1990-1992) 
S

W
P

 D
eliveries 

1,289,925 
138,054 

357,494 
S

an Luis C
arryover 

280,000 
280,000 

93,000 
S

W
P

 C
all-back of D

W
C

V
 T

able A
 T

ransfer 
0 

7,000 
18,127 

C
en

tral V
alley S

to
rag

e an
d

 T
ran

sfers 
S

em
itropic P

rogram
 

0 
107,000 

107,000 
A

rvin E
dison P

rogram
 

0 
90,000 

90,000 
S

an B
ernardino V

alley M
W

D
 P

rogram
 

20,000 
70,000 

37,000 
K

ern D
elta P

rogram
 

0 
50,000 

50,000 
C

u
rren

t S
u

p
p

lies 
1,589,925 

742,054 
752,621 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan.  p. A
.3-43. 

 

1.2.3.4. 
In

-B
asin

 S
to

rag
e 

M
etropolitan 

has 
also 

identified 
a 

num
ber 

of 
in-basin 

storage 
program

s 
to 

enhance 

em
ergency, drought, and seasonal reliability.  S

urface storage is a m
ajor com

ponent of 

M
etropolitan’s in-basin storage strategy, providing a m

eans of storing w
ater during norm

al 

and 
w

et 
years 

for 
future 

use 
during 

dry 
years, 

w
hen 

im
ported 

supplies 
are 

reduced.  

M
etropolitan and the D

epartm
ent of W

ater R
esources have constructed several surface 

w
ater reservoirs to enhance w

ater supply reliability, including P
yram

id Lake, C
astaic Lake, 

E
lderberry F

orebay, S
ilverw

ood Lake, Lake P
erris, Lake S

kinner, Lake M
athew

s, Live O
ak 

R
eservoir, 

G
arvey 

R
eservoir, 

P
alos 

V
erdes 

R
eservoir, 

O
range 

C
ounty 

R
eservoir, 

and 

D
iam

ond V
alley Lake.  S

om
e of these reservoirs are used solely for regulatory purposes, but 

m
ost provide w

ater supply reliability to the region.   

M
etropolitan operates D

iam
ond V

alley Lake, Lake S
kinner, and Lake M

athew
s. D

iam
ond 

V
alley 

stores 
w

ater 
im

ported 
during 

years 
of 

am
ple 

supply. 
 

O
f 

its 
800,000 

acre-foot 
                                                      

21  
C

all-back w
ater is S

W
P

 w
ater transferred to other w

ater agencies and then “called back” to m
eet 

custom
er dem

ands. In fact, M
etropolitan called back 100,000 acre-feet from

 D
W

C
V

 in 2005 but did 
not call back w

ater in 2006 and 2007.  
22  

C
arryover w

ater is w
ater rem

aining in storage from
 one year to the next, w

hich adds to current 
supplies and can be used to m

eet dem
ands.  
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 capacity, approxim

ately one-third is dedicated to em
ergency storage, and the rem

ainder is 

available to augm
ent supplies during dry years and for seasonal storage.  In contrast, Lake 

S
kinner and Lake M

athew
s are largely used for system

 operations rather than seasonal 

storage. 
 

T
he 

total 
available 

storage 
capacity 

for 
all 

M
etropolitan-controlled 

surface 

reservoirs (M
etropolitan-ow

ned and D
W

R
 term

inal reservoirs) is 1,625,700 acre-feet.  A
fter 

accounting for em
ergency storage, the surface storage available in M

etropolitan-ow
ned 

reservoirs to m
eet dry-year/seasonal requirem

ents in 2030 ranges from
 601,000 acre-feet in 

a single dry year sim
ilar to 1977 and 200,000 acre-feet in a m

ultiple dry year period sim
ilar to 

1990-1992.  

T
here is also flexible storage available in C

astaic Lake and Lake P
erris.  In return for 

participating in repaym
ent of the capital costs of constructing there reservoirs, M

etropolitan 

has the contract right to w
ithdraw

al S
W

P
 w

ater from
 these reservoirs, in addition to their 

allocated supply in any year on an as-needed basis.  T
his effectively provides M

etropolitan 

w
ith dry year supply.  A

s part of the flexible storage program
, any w

ater taken from
 these 

reservoirs m
ust be replaced w

ithin five years of the first w
ithdraw

al.  M
etropolitan has 

contractual rights to 65,000 acre-feet of flexible storage at Lake P
erris (E

ast B
ranch term

inal 

reservoir) and 153,940 acre-feet of flexible storage at C
astaic Lake (W

est B
ranch term

inal 

reservoir).  T
his storage provides M

etropolitan w
ith additional options for m

anaging S
W

P
 

deliveries 
to 

m
axim

ize 
yield 

from
 

the 
project. 

 
O

ver 
m

ultiple 
dry 

years 
it 

can 
provide 

M
etropolitan w

ith 73,000 acre-feet of additional supply.  In a single dry year like 1977 it can 

provide up to 219,000 acre-feet of additional supply to S
outhern C

alifornia. 

T
here 

are 
also 

a 
num

ber 
of 

groundw
ater 

storage 
and 

conjunctive 
use 

program
s 

that 

enhance M
etropolitan’s supply reliability.  T

hese include long-term
 replenishm

ent and cyclic 

storage program
s, N

orth Las P
osas storage, and P

roposition 13 storage projects, discussed 

in detail below
.   

M
etropolitan has developed a num

ber of local program
s to w

ork w
ith its m

em
ber agencies to 

increase storage in groundw
ater basins.  In the past, M

etropolitan encouraged storage 

through its cyclic and seasonal storage program
s.  M

etropolitan can currently draw
 on 

20,000 acre-feet per year of dry-year supply from
 cyclic storage accounts w

ith several 

m
em

ber 
agencies. 

 
Long-term

 
replenishm

ent 
provides 

the 
rem

ainder; 
together 

these 

program
s provide 86,000 acre-feet of dry year supplies for M

etropolitan.   

In 1995, M
etropolitan entered into an agreem

ent w
ith C

alleguas M
unicipal W

ater D
istrict to 

develop facilities for storage and extraction in the N
orth Las P

osas B
asin in V

entura C
ounty.  
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 T

he agreem
ent gives M

etropolitan the right to store up to 210,000 acre-feet of w
ater in the 

N
orth Las P

osas G
roundw

ater B
asin.  A

s of 2009 18 aquifer storage recovery (A
S

R
) w

ells 

w
ere installed and now

 online, a final phase of this groundw
ater storage program

 w
ill install 

another 12 w
ells. A

t this tim
e, the 18 w

ells in A
S

R
 w

ell field can produce 66 cubic feet per 

second (cfs) or up to a m
axim

um
 capacity 42.36 m

gd. U
pon com

pletion of the final phase, 

the A
S

R
 w

ell field is expected to produce 100 cfs or a m
axim

um
 capacity of 64.5 m

gd..  

T
hese w

ell fields are expected to be fully operational in 2007 after the com
pletion of the 

M
oorpark pipeline pum

p station by the C
alleguas M

W
D

.  A
t that stage, the project w

ill be 

able to pum
p 47,000 acre-feet per year from

 the basin. 

P
roposition 13 provided $45 m

illion to support groundw
ater conjunctive use projects w

ithin 

M
etropolitan’s service area.  T

hese agreem
ents have facilitated projects in Los A

ngeles 

C
ounty, O

range C
ounty, and S

an B
ernardino C

ounty.  S
om

e projects are in the design-

phase, som
e are under construction, and som

e have been com
pleted.  T

hese projects 

together provide for 64,000 acre-feet of dry year supplies.  O
ver $40 m

illion w
as spent by 

June 2005 on these conjunctive use program
s.  T

he rem
ainder w

ill be used to fund projects 

under developm
ent, discussed in S

ection 7.1.3. 

M
etropolitan’s expected in-basin storage supplies in 2030 under all hydrologic conditions, 

based on the discussion above, are presented in T
able 4-8.  N

ote that in-basin storage 

supplies are not utilized in average years, but, instead, are conserved for use in dry years.  

T
ab

le 1-8: In
-B

asin
 S

to
rag

e S
u

p
p

lies, 2030 
(acre-feet/year) 

C
u

rren
t P

ro
g

ram
s 

A
verag

e Y
ear 

(1922-2004) 
S

in
g

le D
ry Y

ear 
(1977) 

M
u

ltip
le D

ry Y
ears 

(1990-1992) 
M

etropolitan S
urface S

torage (D
iam

ond V
alley Lake, 

Lake M
athew

s, Lake S
kinner) 

0 
601,000 

200,000 

F
lexible S

torage in C
astaic Lake and Lake P

erris 
0 

219,000 
73,000 

G
ro

u
n

d
w

ater C
o

n
ju

n
ctive U

se P
ro

g
ram

s 
Long-term

 R
eplenishm

ent and C
yclic S

torage 
0 

86,000 
86,000 

N
orth Las P

osas S
torage 

0 
47,000 

47,000 
P

roposition 13 S
torage  

0 
64,000 

64,000 
C

u
rren

t S
u

p
p

lies 
0 

1,017,000 
470,000 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan, p. A
.3-48. 

 

1.2.3.5. 
T

o
tal M

etro
p

o
litan

 Im
p

o
rted

 S
u

p
p

lies  

A
s discussed in detail in the previous sections, total projected im

ported w
ater supplies for 

M
etropolitan’s service area com

e from
 the C

R
A

, S
W

P
 (C

alifornia A
queduct), and in-basin 

C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 storage; 

w
ith supply 

am
ounts from

 
each of 

these 
sources 

show
n 

below
 

in T
able 

4-9.  

S
upplies 

conveyed 
by 

the 
C

alifornia 
A

queduct 
include 

S
W

P
 

deliveries 
related 

to 

M
etropolitan’s T

able A
 A

llocation, S
an Luis C

arryover w
ater, and w

ater purchased through 

the S
an B

ernardino V
alley M

unicipal W
ater D

istrict program
.  S

upplies listed under C
R

A
 

include M
etropolitan’s B

ase A
pportionm

ent F
ourth P

riority w
ater, a lim

ited am
ount of F

ifth 

P
riority 

w
ater 

(available 
in 

years 
of 

surplus 
w

ater), 
and 

w
ater 

provided 
through 

the 

C
onservation P

rogram
 w

ith IID
 and Land M

anagem
ent P

rogram
 w

ith P
V

ID
.  N

o in-basin 

storage w
ould be utilized during norm

al years.  A
dditional supplies under developm

ent m
ay 

be available in the future, but are not considered firm
 supplies, and so are not considered in 

this analysis. 

T
ab

le 1-9: P
ro

jected
 M

etro
p

o
litan

 Im
p

o
rted

 S
u

p
p

lies in
 an

 A
verag

e Y
ear w

ith
 In

terim
 

D
elta O

p
eratin

g
 R

u
les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

In-B
asin S

torage
a 

0 
0 

0 
0 

0 
C

alifornia A
queduct b 

1,514,679 
1,536,178 

1,557,677 
1,579,176 

1,589,925 
C

olorado R
iver A

queduct c 
711,000 

643,000 
642,000 

642,000 
642,000 

T
o

tal Im
p

o
rted

 S
u

p
p

ly  
2,225,679 

2,179,178 
2,199,677 

2,221,176 
2,231,925 

a. F
rom

 T
able 4-8: In-B

asin S
torage S

upplies, 2030 (acre-feet/year). 
b. F

rom
 T

able 4-7: C
alifornia A

queduct S
upplies w

ith Interim
 D

elta O
perating R

ules, 2030 (acre-feet/year). 
c. 

F
rom

 T
able 4-4: C

olorado R
iver A

queduct S
upplies, 2030 (acre-feet/year). 

 M
etropolitan’s single dry year supply, show

n in T
able 4-10, is estim

ated based on 1977 

hydrology 
and 

the 
assum

ption 
that 

historic 
hydrology 

w
ill 

repeat itself.  
T

he C
alifornia 

A
queduct supplies include M

etropolitan’s S
W

P
 T

able A
 A

llocation, D
W

A
 and C

V
W

D
 T

able A
 

A
llocation, S

an Luis C
arryover w

ater (including D
W

A
 and C

V
W

D
 carryover supplies), and 

supply from
 the four C

entral V
alley S

torage and T
ransfer agreem

ents.  C
R

A
 supplies include 

M
etropolitan’s fourth priority w

ater supplies, supplies obtained through the conservation 

program
 w

ith IID
, and P

V
ID

’s Land M
anagem

ent P
rogram

.  In-basin storage is utilized in dry 

years to m
eet dem

ands; these supplies com
e from

 stored w
ater in D

iam
ond V

alley Lake, 

Lake S
kinner, Lake M

athew
s, groundw

ater conjunctive use, and flexible storage in C
astaic 

Lake and Lake P
erris.  A

dditional supplies under developm
ent m

ay be available in the future, 

but are not considered firm
 supplies, and so are not considered in this analysis.  

T
ab

le 1-10: P
ro

jected
 M

etro
p

o
litan

 Im
p

o
rted

 S
u

p
p

lies in
 a S

in
g

le D
ry Y

ear w
ith

 
In

terim
 D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

In-B
asin S

torage 
1,149,000 

1,161,000 
1,113,000 

1,066,000 
1,017,000 

C
alifornia A

queduct 
723,922 

729,103 
734,283 

739,464 
742,054 

C
olorado R

iver A
queduct 

722,000 
664,000 

664,000 
664,000 

664,000 



C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 

M
etro

p
o

litan
 S

u
p

p
ly  

2,594,922 
2,554,103 

2,511,283 
2,469,464 

2,423,054 
a. F

rom
 T

able 4-8: In-B
asin S

torage S
upplies, 2030 (acre-feet/year). 

b. F
rom

 T
able 4-7: C

alifornia A
queduct S

upplies w
ith Interim

 D
elta O

perating R
ules, 2030 (acre-feet/year). 

c. 
F

rom
 T

able 4-4: C
olorado R

iver A
queduct S

upplies, 2030 (acre-feet/year). 

 M
ultiple dry year supplies for M

etropolitan, show
n in T

able 4-11, are estim
ated based on 

1990-1992 drought and also assum
es that historic hydrologic events w

ill be repeated.  T
he 

sam
e supply sources are utilized, but in differing am

ounts than in a single dry year.  F
or 

instance, m
ore S

W
P

 T
able A

 supplies are available 

T
ab

le 1-11: P
ro

jected
 M

etro
p

o
litan

 S
u

p
p

lies in
 M

u
ltip

le D
ry Y

ears w
ith

 In
terim

 D
elta 

O
p

eratin
g

 R
u

les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

In-B
asin S

torage 
514,000 

518,000 
502,000 

487,000 
470,000 

C
alifornia A

queduct 
724,543 

727,386 
730,229 

733,072 
734,494 

C
olorado R

iver A
queduct 

722,000 
664,000 

664,000 
664,000 

664,000 
T

o
tal D

ry Y
ear S

u
p

p
ly  

1,960,543 
1,909,386 

1,896,229 
1,884,072 

1,868,494 
a. F

rom
 T

able 4-8: In-B
asin S

torage S
upplies, 2030 (acre-feet/year). 

b. F
rom

 T
able 4-7: C

alifornia A
queduct S

upplies w
ith Interim

 D
elta O

perating R
ules, 2030 (acre-feet/year). 

c. 
F

rom
 T

able 4-4: C
olorado R

iver A
queduct S

upplies, 2030 (acre-feet/year). 

 through the C
alifornia A

queduct in m
ultiple dry years, and less of the S

an Luis carryover 

w
ater 

is 
necessary 

to 
m

eet 
projected 

dem
ands. 

 
T

he 
C

R
A

 
supply 

am
ounts 

are 
not 

anticipated to vary from
 single dry to m

ultiple dry years.  In-basin storage is reduced in 

m
ultiple dry years, particularly w

ater available through M
etropolitan’s surface storage and the 

C
astaic Lake and Lake P

erris flexible storage program
s.   

1.2.3.6. 
D

eterm
in

in
g

 Im
p

o
rted

 W
ater S

u
p

p
ly to

 th
e B

asin
 

F
or years in w

hich M
etropolitan’s supplies are sufficient to m

eet firm
 dem

ands, im
ported 

supplies 
to 

the 
O

range 
C

ounty 
B

asin 
w

ere 
determ

ined 
using 

a 
dem

and-proportionate 

approach.  T
he dem

ands for the cities of A
naheim

, F
ullerton, and S

anta A
na (all direct 

m
em

bers of M
etropolitan) w

ere com
pared to the dem

ands of the entire M
etropolitan service 

area; these ratios w
ere then applied to M

etropolitan’s projected supplies to determ
ine the 

dem
and-proportionate 

supply 
that 

can 
reasonably 

be 
expected 

to 
be 

received 
by 

the 

agencies listed below
 (A

ppendix B
).  A

ll other im
ported supplies received in the basin are 

w
holesaled by M

W
D

O
C

.  P
rojected dem

and data provided in M
W

D
O

C
’s 2005 U

W
M

P
, 

broken dow
n by m

em
ber agency, w

as utilized for the dem
and-proportionate approach (see 

A
ppendix 

C
); 

projected 
dem

ands 
for 

H
untington 

B
each 

w
ere 

updated 
w

ith 
inform

ation 

provided in the C
ity’s 2005 U

W
M

P
.  T

he dem
ands projected for m

em
ber agencies w

ithin 

C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 O

C
W

D
 w

ere com
pared to the total dem

and of all M
W

D
O

C
 m

em
bers; this ratio w

as then 

applied to projected M
W

D
O

C
 im

ported supplies to determ
ine the dem

and-proportionate 

supply that can reasonably be expected to be received (see A
ppendix D

).  

F
or years in w

hich M
etropolitan’s supplies are insufficient to m

eet firm
 dem

ands, im
ported 

supplies to the O
range C

ounty B
asin w

ere determ
ined using the W

ater S
upply A

llocation 

P
lan (W

S
A

P
) refer to A

ppendix E
.  D

ue to dry conditions affecting M
etropolitan’s service 

area and uncertainty regarding future pum
ping operations from

 the S
W

P
 due to fishery 

protection m
easures in the D

elta, M
etropolitan is faced w

ith the possibility that it m
ay not 

have access to the supplies necessary to m
eet total firm

 dem
ands in the future and m

ay 

have to allocate shortages in supplies to the m
em

ber agencies.  In preparing for this 

possibility, M
etropolitan has w

orked w
ith m

em
ber agencies to put together the W

S
A

P
.  T

he 

plan 
includes 

m
any 

factors 
used 

to 
accom

plish 
an 

equitable 
regional 

allocation 
of 

M
etropolitan supplies during tim

es of shortage.  T
hese factors include the im

pact on retail 

custom
ers and the econom

y, grow
th allow

ances, changes in local supplies, recycling and 

conservation, 
and 

investm
ent 

in 
M

etropolitan’s 
facilities. 

 
T

he 
plan 

includes 
sam

ple 

calculations for determ
ining a particular m

em
ber agency’s allocation, as w

ell as estim
ated 

retail w
holesale reliability for m

em
ber agencies based on a given percent reduction in total 

supply (shortage percentage).   

O
n F

ebruary 12, 2008, the M
etropolitan B

oard of D
irectors officially adopted the W

S
A

P
.  T

he 

W
S

A
P

 included estim
ated retail and w

holesale reliability for m
em

ber agencies based on 

shortage percentage.  T
he shortage percentages, w

hich correspond to designated shortage 

levels outlined in the P
lan, cover 5 percent increm

ents from
 5 to 50 percent.  U

nder each 

shortage level, there are specific w
holesale m

inim
um

 allocations for each m
em

ber agency.  

T
hese allocations are based on the factors, such as im

pact on retail custom
ers and level of 

investm
ent in M

etropolitan’s facilities, described above.  T
he W

S
A

P
 also includes graphs 

and tables show
ing an estim

ate of the w
holesale m

inim
um

 allocations for each of the 

m
em

ber agencies in a Level 2 R
egional S

hortage (10 percent), Level 4 R
egional S

hortage 

(20 percent), and in a Level 6 R
egional S

hortage (40 percent).  T
hese values are show

n in 

T
able 4-12.   
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 T

ab
le 1-12: W

h
o

lesale R
eliab

ility fo
r Im

p
o

rted
 S

u
p

p
lies w

ith
in

 th
e B

asin
 (acre-ft/year) 

S
h

o
rtag

e P
ercen

tag
e (R

eg
io

n
al S

h
o

rtag
e) 

10%
 

20%
 

40%
 

A
naheim

 
96.7%

 
92.4%

 
84.6%

 
F

ullerton 
96.4%

 
91.9%

 
83.7%

 
S

anta A
na 

96.6%
 

92.4%
 

84.5%
 

M
W

D
O

C
 (in basin) 

94.9%
 

89.2%
 

78.3%
 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia. B
oard of D

irectors, W
ater P

lanning and S
tew

ardship C
om

m
ittee. 

F
ebruary 12, 2009 B

oard M
eeting.  A

ttachm
ent 2.  V

alues show
n are for the proposed form

ula.   

 T
hese values w

ere interpolated to determ
ine the effects of a 5, 15, 25, 30, and 35 percent 

regional shortage.  P
rojected regional shortages based on a basin-w

ide supply dem
and 

com
parison w

ere rounded to the next highest five percent increm
ent; for exam

ple, a tw
o 

percent regional shortage w
ould prom

pt the w
ater shortage allocation for a five percent 

shortage.   

T
o determ

ine the m
inim

um
 w

holesale allocations of supplies during years of insufficient 

w
ater, the w

holesale reliability percentages show
n in and interpolated from

 T
able 4-12 w

ere 

applied to the projected im
ported supplies in norm

al, single dry, and m
ultiple dry years, 

show
n in T

able 4-13, T
able 4-14, and T

able 4-15, respectively.  A
s stated above, during 

years of sufficient supplies, a dem
and-proportionate m

ethod w
as used to determ

ine m
em

ber 

agency allocation.   

T
ab

le 1-13: P
ro

jected
 N

o
rm

al Y
ear Im

p
o

rted
 S

u
p

p
lies w

ith
in

 th
e B

asin
 w

ith
 In

terim
 

D
elta O

p
eratin

g
 R

u
les (acre-ft/year) a 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
 

25,722 
27,310 

27,465 
26,212 

24,355 
F

ullerton 
8,237 

10,037 
10,203 

9,083 
7,797 

S
anta A

na 
16,408 

17,807 
18,580 

18,675 
17,407 

M
W

D
O

C
 (in basin) 

104,711 
126,839 

134,895 
128,053 

118,960 
T

o
tal In

-B
asin

 Im
p

o
rted

 S
u

p
p

ly 
155,078 

181,993 
191,143 

182,023 
168,520 

N
otes: 

B
ased on calculated dem

and-proportionate supply of im
ported w

ater supplied by M
etropolitan as show

n in A
ppendix B

 and derived from
 

W
S

A
P

 (A
ppendix E

).  

 

T
ab

le 1-14: P
ro

jected
 S

in
g

le D
ry Y

ear Im
p

o
rted

 S
u

p
p

lies w
ith

in
 th

e B
asin

 w
ith

 
In

terim
 D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
 

27,761 
29,937 

29,428 
27,512 

25,191 
F

ullerton 
12,397 

15,921 
15,917 

14,483 
12,472 

S
anta A

na 
17,717 

19,516 
19,908 

19,605 
18,005 

M
W

D
O

C
 (in basin) 

129,774 
164,928 

171,781 
161,012 

145,918 
T

o
tal In

-B
asin

 Im
p

o
rted

 S
u

p
p

ly 
187,649 

230,303 
237,034 

222,612 
201,587 

N
otes: 

B
ased on calculated dem

and-proportionate supply of im
ported w

ater supplied by M
etropolitan as show

n in A
ppendix B

 and derived from
 

C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 

W
S

A
P

 (A
ppendix E

). 

 

T
ab

le 1-15: P
ro

jected
 M

u
ltip

le D
ry Y

ear Im
p

o
rted

 S
u

p
p

lies w
ith

in
 th

e B
asin

 w
ith

 
In

terim
 D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
 

18,540 
19,549 

19,724 
18,232 

16,784 
F

ullerton 
7,612 

10,333 
10,564 

9,396 
8,046 

S
anta A

na 
11,872 

12,692 
13,246 

12,856 
11,985 

M
W

D
O

C
 (in basin) 

81,880 
102,701 

110,217 
100,544 

91,425 
T

o
tal In

-B
asin

 Im
p

o
rted

 S
u

p
p

ly 
119,904 

145,274 
153,752 

141,028 
128,240 

N
otes: 

B
ased on calculated dem

and-proportionate supply of im
ported w

ater supplied by M
etropolitan as show

n in A
ppendix B

 and derived from
 

W
S

A
P

 (A
ppendix E

).  

 

1.2.4 
S

u
p

p
ly A

n
alysis fo

r th
e R

eg
io

n
 an

d
 B

asin
 

A
 determ

ination of im
ported supplies w

ithin the basin in norm
al, single dry and m

ultiple dry 

years w
as developed using a dem

and-proportionate approach (m
odel) for all years through 

2025.  T
he results of this analysis are show

n in T
ables 4-16, 4-17 and 4-18.  A

fter 2025, the 

W
S

A
P

 form
ula (see A

ppendix E
) w

as used to determ
ine im

ported w
ater supplies to the basin 

in 2030 w
hen M

etropolitan supplies are no longer sufficient to m
eet projected dem

ands.  A
 

com
parison of supply and dem

ands is presented in S
ection 5. A

s show
n in T

able 5-4 

(S
ection 5, page 5-2), projected supplies are insufficient to m

eet firm
 dem

ands in m
ultiple dry 

years, w
hich assum

es m
ultiple dry year scenarios could occur in any given year.   

1.2.5 
T

o
tal S

u
p

p
lies w

ith
in

 th
e B

asin
 

T
otal supplies w

ithin the basin are prim
arily com

posed of local groundw
ater m

anaged by 

O
C

W
D

 and im
ported w

ater m
anaged by M

etropolitan, as discussed previously.  T
here is, 

how
ever, a lim

ited am
ount of local surface w

ater used w
ithin the basin by S

errano W
ater 

D
istrict (S

W
D

).  S
W

D
 serves a population of 6,500 in the C

ity of V
illa P

ark and a sm
all 

portion of the C
ity of O

range.  S
W

D
 receives its w

ater supply from
 local surface w

ater w
hich 

is stored in Irvine Lake and groundw
ater from

 three w
ells located w

ithin the C
ity of V

illa P
ark 

(groundw
ater supply is analyzed in S

ection 4.2.1).  A
ccording to the O

C
W

D
 E

ngineer’s 

R
eport for 2005-2006, S

W
D

 used 1,382 acre-feet of local surface w
ater diverted from

 Irvine 

Lake.  S
W

D
 is largely built out w

ith an opportunity for a sm
all am

ount of infill; for this reason, 

surface w
ater supplies are not expected to increase in the future.   

T
otal basin supplies in an average year are show

n in T
able 4-16.   
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T
ab

le 1-16: P
ro

jected
 N

o
rm

al Y
ear S

u
p

p
lies w

ith
in

 th
e B

asin
 w

ith
 In

terim
 D

elta 
O

p
eratin

g
 R

u
les (acre-ft/year) 

W
ater S

u
p

p
ly S

o
u

rce 
2010 

2015 
2020 

2025 
2030 

G
roundw

ater a 
384,500 

384,500 
384,500 

384,500 
384,500 

Im
ported W

ater b 
155,078 

181,993 
191,143 

182,023 
168,520 

Local S
urface W

ater c 
1,382 

1,382 
1,382 

1,382 
1,382 

T
o

tal W
ater S

u
p

p
ly 

540,960 
567,875 

577,025 
567,905 

554,402 
N

otes: 
a. B

ased on T
able 4-3: S

ustainable Y
ield of the O

range C
ounty B

asin, 2005. 
b. B

ased on T
able 4-13: P

rojected A
verage Y

ear Im
ported S

upplies w
ithin the B

asin w
ith Interim

 D
elta O

perating R
ules (acre-ft/year). 

c. 
B

ased on O
range C

ounty W
ater D

istrict. 2005-2006 E
ngineer’s R

eport on the G
roundw

ater C
onditions, W

ater S
upply and B

asin 
U

tilization in the O
range C

ounty W
ater D

istrict.  p. 34.  B
ecause S

errano W
ater D

istrict is largely built-out, 2005 use of local surface 
w

ater is expected to rem
ain constant.  

 T
otal basin supplies in single dry and m

ultiple dry years are show
n in T

able 4-17 and T
able 

4-18, respectively.  T
he sustainable yield of the basin is currently estim

ated to be 324,500 

acre-feet annually.  P
roduction in the last tw

o years has been w
ithin that am

ount; how
ever, 

production in the previous eight years exceeded that am
ount, w

ith a m
axim

um
 annual 

production of 383,367 acre-feet occurring in 1999-2000.  R
egardless, the basin is still 

operating in a safe range according to O
C

W
D

, and w
ith recent production being less than 

average recharge and the im
plem

entation of the G
roundw

ater R
eplenishm

ent S
ystem

 (w
hich 

w
ill bring the sustainable yield of the basin to 384,500 acre-feet annually), the basin w

ill be 

able to w
ithstand tem

porary increases in production due to the occurrence of dry years or 

m
ultiple dry years.   

T
ab

le 1-17: P
ro

jected
 S

in
g

le D
ry Y

ear S
u

p
p

lies w
ith

in
 th

e B
asin

 w
ith

 In
terim

 D
elta 

O
p

eratin
g

 R
u

les (acre-ft/year) 

W
ater S

u
p

p
ly S

o
u

rce 
2010 

2015 
2020 

2025 
2030 

G
roundw

ater a 
384,500 

384,500 
384,500 

384,500 
384,500 

Im
ported W

ater b 
187,649 

230,303 
237,034 

222,612 
201,587 

Local S
urface W

ater c 
1,382 

1,382 
1,382 

1,382 
1,382 

T
o

tal W
ater S

u
p

p
ly 

573,531 
616,185 

622,916 
608,494 

587,469 
N

otes: 
a. B

ased on T
able 4-3: S

ustainable Y
ield of the O

range C
ounty B

asin, 2005. 
b. B

ased on T
able 4-13: P

rojected A
verage Y

ear Im
ported S

upplies w
ithin the B

asin w
ith Interim

 D
elta O

perating R
ules (acre-ft/year). 

c. 
B

ased on O
range C

ounty W
ater D

istrict. 2005-2006 E
ngineer’s R

eport on the G
roundw

ater C
onditions, W

ater S
upply and B

asin 
U

tilization in the O
range C

ounty W
ater D

istrict, p. 34.  B
ecause S

errano W
ater D

istrict is largely built-out, 2005 use of local surface 
w

ater is expected to rem
ain constant. 

 

C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 

T
ab

le 1-18: P
ro

jected
 M

u
ltip

le D
ry Y

ear S
u

p
p

lies w
ith

in
 th

e B
asin

 w
ith

 In
terim

 D
elta 

O
p

eratin
g

 R
u

les (acre-ft/year) 

W
ater S

u
p

p
ly S

o
u

rce 
2010 

2015 
2020 

2025 
2030 

G
roundw

ater a 
384,500 

384,500 
384,500 

384,500 
384,500 

Im
ported W

ater b 
119,904 

145,274 
153,752 

141,028 
128,240 

Local S
urface W

ater c 
1,382 

1,382 
1,382 

1,382 
1,382 

T
o

tal W
ater S

u
p

p
ly 

505,786 
531,156 

539,634 
526,910 

514,122 
N

otes: 
a. B

ased on T
able 4-3: S

ustainable Y
ield of the O

range C
ounty B

asin, 2005. 
b. B

ased on T
able 4-13: P

rojected A
verage Y

ear Im
ported S

upplies w
ithin the B

asin w
ith Interim

 D
elta O

perating R
ules (acre-ft/year). 

c. 
B

ased on O
range C

ounty W
ater D

istrict. 2005-2006 E
ngineer’s R

eport on the G
roundw

ater C
onditions, W

ater S
upply and B

asin 
U

tilization in the O
range C

ounty W
ater D

istrict, p. 34.  B
ecause S

errano W
ater D

istrict is largely built-out, 2005 use of local surface 
w

ater is expected to rem
ain constant. 

 T
here are several W

ater S
hortage C

ontingency P
lans that guide the m

anagem
ent of w

ater 

resources 
in 

dry 
year 

conditions. 
 

M
etropolitan 

has 
a 

W
ater 

S
urplus 

and 
D

rought 

M
anagem

ent P
lan (W

S
D

M
 P

lan), w
hich addressed both surplus and shortage contingencies.  

T
he plan guides the operations of w

ater resources to ensure regional reliability through a 

series of surplus and shortage stages and associated actions.  D
etails about this plan are 

included in M
etropolitan’s R

U
W

M
P

.  M
etropolitan has also recently adopted a W

ater S
upply 

A
llocation P

lan for use in dry years.  T
his P

lan w
as described previously in this section.  

Lastly, 
M

W
D

O
C

 
has 

developed 
a 

W
ater 

S
hortage 

C
ontingency 

P
lan, 

contained 
in 

its 

R
U

W
M

P
.  T

he P
lan contains inform

ation related to w
ater shortage stages and actions and 

the three-year m
inim

um
 w

ater supply.  A
lthough M

W
D

O
C

 can only enforce restrictions of 

use on im
ported w

ater, it has developed m
andatory w

ater use prohibitions, w
ater reduction 

m
ethods, and penalties for excessive w

ater use.  O
C

W
D

 m
anages the groundw

ater basin to 

handle drought conditions, and these m
anagem

ent activities include m
aintaining sufficient 

w
ater in storage, operating the basin at a low

er level w
hen necessary, and possessing a plan 

to refill the basin.   

In addition, O
C

W
D

 and M
W

D
O

C
 jointly plan for the m

axim
um

 flexibility in the overall w
ater 

supply, including groundw
ater, im

ported w
ater, recycled w

ater, conservation, and ocean 

w
ater desalination.  T

he C
ity of H

untington B
each also has a W

ater S
hortage C

ontingency 

P
lan, w

hich provides procedures, rules, and regulations for m
andatory w

ater conservation, 

based on phases and associated actions.  T
his P

lan is included in the C
ity’s U

W
M

P
 and is 

based upon C
hapter 14.18 of the C

ity’s M
unicipal C

ode.  In addition, the C
ity’s W

ater 

E
fficient Landscape R

equirem
ents, included in C

hapter 14.52 of the C
ity’s M

unicipal C
ode, 

sets forth standards for landscape irrigation during drought and non-drought tim
es.  C

hapter 

14.16 of the C
ity’s M

unicipal C
ode establishes overall W

ater U
se R

egulations, including 

regulations for w
ater m

eters.  P
rovisions of the C

ity’s M
unicipal C

ode w
ill be im

plem
ented in 



C
ity of H

untington B
each 

 
4.0 W

ater S
upply 

W
ater S

upply A
ssessm

ent 
 

 
B

each-E
dinger C

orridor S
pecific P

lan 
 

 
 congruence w

ith the policy of M
W

D
O

C
 and O

C
W

D
’s w

ater shortage/drought activities.  

M
W

D
O

C
’s policy w

ill be based on M
etropolitan’s adopted W

S
D

M
 P

lan.  T
he W

S
D

M
 P

lan is 

designed to guide m
anagem

ent of regional w
ater supplies to achieve reliability goals for 

S
outhern C

alifornia.  
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Appendix B: City of Huntington Beach Tentative List of Pre-Evaluated & Pending 
Development Projects 

 

 

 

PACIFIC CITY 

BLUE CANVAS 

PARKSIDE 

BRIGHTWATER 

SENIOR CENTER 

BELLA TERRA Phase II (w/Hotel) 

RIPCURL         

Total Pre-Evaluated Development Projects = 835 AFY 

 

Downtown Specific Plan Update (DTSP) = 371 AFY 

 

Total Pre-Evaluated Development Projects & DTSP = 1206 AFY 
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Population Characteristics, Center for Demographic Research, 

California State University Fullerton, City of Huntington Beach 



Population
C

haracteristics

2000
M

A
IN

S
TR

E
E

T
H

U
N

TIN
G

TO
N

B
E

A
C

H
,C

A
92648

M
ayor:

D
ebbie

C
ook

M
ayorP

ro
Tem

:
K

eith
B

ohr
C

ouncilM
em

bers:
Joe

C
archio

G
ilC

oerper
C

athy
G

reen
D

on
H

ansen
JillH

ardy

IN
C

O
R

P
O

R
ATE

D
:

1909
A

R
E

A
:27.3

square
m

iles
TE

LE
P

H
O

N
E

:(714)536-5511
W

E
B

S
ITE

:w
w

w
.ci.huntington-beach.ca.us

C
ity

M
anager:

(714)536-5575
C

om
m

unity
D

evelopm
ent:

536-5271
C

ity
C

ouncil:
536-5553

P
arks

&
R

ecreation:
536-5486

Fire
D

epartm
ent:

536-5411
P

olice
D

epartm
ent:

960-8811

H
U

N
TIN

G
TO

N
B

EA
C

H

Population

1950:
5,237

(*1)
1960:

11,492
(*1)

1970:
115,960

(*1)
1980:

170,505
(*1)

1990:
181,519

(*1)
2000:

189,594
(*1)

1997:
189,823

(*2)
1998:

193,304
(*2)

1999:
197,600

(*2)
2000:

189,627
(*2)

2001:
192,412

(*6)
2002:

194,781
(*6)

2003:
197,087

(*6)
2004:

198,831
(*6)

2005:
199,896

(*6)
2006:

200,608
(*6)

2007:
201,315

(*6)
2008:

201,993
(*6)

63

N
um

ber
%

W
hite

136,237
71.9%

H
ispanic

27,798
14.7%

A
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&
Pacific
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17,976

9.5%
B

lack
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0.7%
A

llO
ther

R
aces

6,200
3.3%

TotalPopulation:
189,594

100.0%

Total
%

0-4
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6.2%
5-9

12,393
6.5%

10-14
11,423

6.0%
15-19

10,834
5.7%

20-24
11,735

6.2%
25-34

33,082
17.4%

35-44
33,163

17.5%
45-54

26,951
14.2%

55-59
10,662

5.6%
60-64

7,967
4.2%

65-74
11,125

5.9%
75-84

6,578
3.5%

85+
1,953

1.0%

Total:
189,594

100.0%

M
edian

A
ge:

36.0

PercentofC
ounty:

6.7%

2010
212,957

2015
217,822

2020
220,892

2025
222,570

2030
224,788

2035
225,815

2001
2002

2003
TotalB

irths
2,443

2,283
2,349

B
irth

R
ate*

12.7
11.7

11.9
TotalD

eaths
1,233

1,181
1,143

D
eath

R
ate*

6.4
6.1

5.8

D
em

ocratic
35,805

P
eace

&
Freedom

301
R

epublican
60,331

M
isc.

738
Independent

2,902
D

ecline
To

State
24,557

G
reen

883
Libertarian

1,099
Total:

126,616

Voter
R

egistration,2008
(*5)

C
urrentProjections

Series
(*3)

Population
(O

C
P

2006)

S
ources:

(*1)A
prilD

ecennialC
ensus

ofP
opulation,U

.S
.C

ensus
B

ureau.
(*4)O

range
C

ounty
H

ealth
C

are
A

gency
(*2)January

R
evised

E
stim

ate,State
D

ept.ofFinance.
*R

ates
per1,000

population.
(*3)C

enterforD
em

ographic
R

esearch,C
S

U
F.

(*5)O
C

R
egistrarofVoters,M

ay
2008.

(*6)E
-5

R
eleased

M
ay

2008,State
D

ept.ofFinance.

VitalStatistics
(*4)

2000
R

acialand
Ethnic

Population
(*1)

2000
Population

by
A

ge
(*1)
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May 2009 Report for the Water Surplus and Drought Management Plan 



R
eport

W
ater R

esource M
anagem

ent 

 

� W
ater S

urplus and D
rought M

anagem
ent P

lan on w
ater supply and 

dem
and as of M

ay 21, 2009 

Sum
m

ary 
This is a m

onthly report providing updates on C
Y

 2009 regional w
ater supply and dem

and conditions and 
potential actions under the W

ater Surplus and D
rought M

anagem
ent Plan (W

SD
M

 Plan).  The W
SD

M
 Plan 

provides the overall strategy for m
anaging M

etropolitan’s resources to m
eet the range of estim

ated dem
ands for 

the calendar year.  This report considers conditions as of M
ay 21, 2009.  Staff w

ill provide oral updates to this 
report at the m

onthly m
eeting of the W

ater Planning and Stew
ardship C

om
m

ittee.  The follow
ing are report 

highlights for this m
onth: 

� 
Estim

ated January 1, 2009 W
SD

M
 Storage B

alance: 1.09 M
A

F 
� 

Total C
R

A
 R

elated Supplies including Five-Y
ear Supply Plan A

ctions: 1.1 M
A

F 
� 

Total SW
P C

ontract R
elated Supplies including Five-Y

ear Supply Plan A
ctions: 0.914 M

A
F 

� 
Total W

SD
M

 storage w
ithdraw

al capacity available at current 40 percent SW
P A

llocation: 668 TA
F 

� 
C

Y
 2009 Estim

ated Total D
em

and w
ith W

SA
P Level 2: 2.16 M

A
F  

A
ttachm

ents 
A

ttachm
ent 1: Projected C

R
A

 and SW
P Supplies for C

Y 2009 
A

ttachm
ent 2: Projected W

SD
M

 Supplies for C
Y 2009 

A
ttachm

ent 3: Future Payback O
bligations 

D
etailed R

eport 
This letter is the sixth in a series of m

onthly W
SD

M
 Plan updates on the developing w

ater supply and dem
and 

conditions for C
Y

 2009.  These reports apprise the B
oard of conditions that m

ay im
pact w

ater supply reliability 
for C

Y
 2009, and identify any potential W

SD
M

 actions that m
ay be required.   

The B
oard approved the im

plem
entation of M

etropolitan’s W
ater Supply A

llocation Plan at a Level 2 at its 
A

pril 14, 2009 m
eeting.  This action w

as taken in order to m
anage dem

ands through the period of July 1, 2009 
through June 20, 2010 given the lim

ited supplies available in C
Y

 2009, including lim
iting w

ithdraw
als of storage 

in order to m
aintain reasonable reserve levels. 

2009 W
ater Supply and D

em
and B

alance 

C
olorado R

iver A
queduct

Staff’s estim
ate of total C

olorado R
iver supplies for C

Y
 2009, including related Five-Y

ear Supply Plan actions is 
approxim

ately 1.1 M
A

F.  This schedule includes M
etropolitan’s B

asic A
pportionm

ent (550 TA
F) and all other 

C
olorado R

iver supplies developed to date, including w
ater transfers, that are diverted at M

etropolitan’s intake at 
Lake H

avasu.  A
 detailed listing of the C

olorado supplies is included as A
ttachm

ent 1.

There has been no change in the estim
ate of total C

olorado R
iver supplies for C

Y
 2009.  

D
ate of R

eport: M
ay 21, 2009 

B
oard R

eport (W
ater S

urplus and D
rought M

anagem
ent P

lan on 
w

ater supply and dem
and as of M

ay 21, 2009) 
 D

ate of R
eport: M

ay 21, 2009 
2

State W
ater Project

O
n M

ay 20, 2009, the C
alifornia D

epartm
ent of W

ater R
esources (D

W
R

) announced that the Table A
 allocation 

has been increased to 40 percent of Table A
 contract am

ount.  This increase is due to the observed runoff and the 
follow

ing storage and hydrologic conditions: Lake O
roville storage is approxim

ately 64 percent full and the 
N

orthern Sierra snow
pack is 85 percent of norm

al for M
ay 17.  It is also reflective of the actual and anticipated 

delivery restrictions in the D
elta to protect D

elta sm
elt.  These restrictions have had an estim

ated im
pact to 

M
etropolitan since the beginning of C

Y
 2009 of approxim

ately 90 TA
F.  A

lthough the snow
 surveys are 

com
pleted for the year, D

W
R

 is still expected to review
 and update the Table A

 allocation based on runoff and 
storage conditions. 

U
nder the current 40 percent Table A

 allocation, M
etropolitan w

ould receive Table A
 supplies of 765 TA

F.  
M

etropolitan w
ould also take delivery of 85 TA

F from
 M

etropolitan’s transfer and exchange agreem
ents w

ith the 
D

esert W
ater A

gency and C
oachella V

alley W
ater D

istrict (D
W

C
V

), and the C
ity of Port H

uenem
e; the SW

P 
Turnback Pool; and A

rticle 56 carryover w
ater from

 2008.  Total C
Y

 2009 SW
P contract supplies under the 

current allocation are projected at about 850 TA
F.  A

n additional 46 TA
F from

 the related Five Y
ear R

esource 
O

ptions and 18 TA
F from

 the Y
uba M

ulti-Y
ear Transfers results in total SW

P supplies of 914 TA
F.  A

 detailed 
listing of SW

P supplies is contained in A
ttachm

ent 1.

There has been an increase of approxim
ately 210 TA

F of SW
P basic supplies since last m

onth’s report due to the 
recent increase in Table A

 allocation.  

W
ater D

em
ands 

The current trend w
ater dem

and estim
ate for C

Y
 2009 is 2.16 M

A
F.  This dem

and reflects that the region w
ill be 

operating under a Level 2 W
ater Supply A

llocation Plan im
plem

entation, including a 30 percent reduction under 
the Interim

 A
gricultural W

ater Program
 (IA

W
P).  A

ctual dem
ands for the year w

ill vary based on w
ater sales 

prior to the July 1, 2009 W
SA

P im
plem

entation and on actual local supply production by the m
em

ber agencies 
during the allocation year.  The total dem

ands do not include deliveries of w
ater as part of the exchange w

ith 
D

W
C

V
.  M

etropolitan intends to m
eet this exchange obligation through the recovery of stored w

ater in the 
A

dvance D
elivery A

ccount and deliveries from
 its C

R
A

 supply. 

W
SD

M
 Supplies and M

anagem
ent A

ctions

W
SD

M
 Storage Portfolio

In addition to the C
R

A
 and SW

P related supplies described above, M
etropolitan had a total of approxim

ately 
1.09 M

A
F of storage in its W

SD
M

 resource portfolio as of the beginning of C
Y

 2009 (this figure excludes w
ater 

stored for em
ergency purposes).  A

ccounting for conveyance constraints, approxim
ately 668 TA

F of this am
ount 

is available in C
Y

 2009.  Som
e of the program

s have contract provisions that allow
 for a supply increase in 

relation to an increase in SW
P allocation.  This estim

ate reflects the contractual m
inim

um
 am

ounts of the
program

s and/or any agreed upon increase in m
inim

um
 contractual am

ounts w
ith banking partners.  D

etailed 
program

 level estim
ates of operational W

SD
M

 supplies for 2009 under the current SW
P allocation, along w

ith 
projected storage levels, are show

n in A
ttachm

ent2.  M
etropolitan staff w

ill continue to w
ork cooperatively w

ith 
its m

em
ber agencies and other partners to ensure coordination and effective program

 m
anagem

ent.  A
ttachm

ent2
also show

s approxim
ately 219 TA

F of w
ater supply program

s that are currently under developm
ent in 2009. 

Since last m
onth’s report, there has been a net 32 TA

F increase in the am
ount of W

SD
M

 storage available.  This 
difference is attributed to an increase in projected supplies from

 the C
entral V

alley groundw
ater storage program

s 
as a result of the higher SW

P allocation. 



B
oard R

eport (W
ater S

urplus and D
rought M

anagem
ent P

lan on 
w

ater supply and dem
and as of M

ay 21, 2009) 
 D

ate of R
eport: M

ay 21, 2009 
3

Storage/E
xchanges

The table in A
ttachm

ent 3 show
s a list of the future payback obligations from

 the exchange and storage program
s 

in w
hich M

etropolitan has participated.  The exchange agreem
ent executed in 2002 w

ith the Southern N
evada 

W
ater A

uthority allow
s M

etropolitan to store unused N
evada apportionm

ent of C
olorado R

iver w
ater in 

C
alifornia.  The total am

ount of w
ater stored through 2008 under this agreem

ent is 70 TA
F.  N

evada w
ill request 

recovery of this stored w
ater in the future.  It is expected that N

evada w
ill not request this w

ater until 2018.  A
n 

agreem
ent specifying return conditions is currently being negotiated and is expected to be brought to the B

oard 
for consideration in the next few

 m
onths.  M

etropolitan also has an obligation to pay back approxim
ately 79 TA

F 
of A

rticle 54 – Flexible Storage w
ater that w

as w
ithdraw

n from
 D

W
R

 storage in C
Y

 2007 and 2008.  The 2007 
w

ater m
ust be paid back by 2013, and the 2008 w

ater m
ust be paid back by 2014.  In 2003, M

etropolitan entered 
into an agreem

ent w
ith C

oachella V
alley W

ater D
istrict (C

V
W

D
) to credit the agency 32 TA

F for C
R

A
 deliveries 

m
ade in 2003.  M

etropolitan has m
ade payback deliveries in 2007 and 2008 and it is estim

ated that M
etropolitan 

w
ill pay the rem

aining balance in full during C
Y

 2010.  In 2008, M
etropolitan entered into an exchange 

agreem
ent w

ith D
esert W

ater A
gency (D

W
A

) for up to 36 TA
F.  D

W
A

 delivered approxim
ately 8 TA

F of non-
state project w

ater in 2008.  M
etropolitan has exchanged a total of 1,200 A

F of C
R

A
 w

ater in 2008 and 2009.  
U

nder the agreem
ent provision, M

etropolitan w
ill deliver an annual m

inim
um

 am
ount of C

R
A

 w
ater until the 

balance is paid in full.  The current balance w
ould be paid in full by no later than 2014. 

W
ater B

alance and A
ctions 

U
nder the current trend dem

and estim
ate of 2.16 M

A
F, w

hich reflects a W
SA

P Level 2, and the currently 
projected supplies on the SW

P and C
R

A
 of 2.00 M

A
F, there is a resulting supply need of approxim

ately 
154 TA

F.  This need w
ill be m

et through the w
ithdraw

al of W
SD

M
 storage actions as show

n in the graphic 
below

.

C
R

A S
upplies

S
W

P S
upplies 

0 1 2 3

W
SD

M
 Storage A

ctions 

Million Acre-Feet

Projected Supplies

P
rojected C

Y
 2009

S
upply/D

em
and B

alance

C
T  D

em
and  

2.16 M
A

F

Five-Y
ear Supply Plan R

esource O
ptions 

The B
oard has received reports and updates on the goals and progress of the Five-Y

ear Supply Plan.  These 
options could yield approxim

ately 429 TA
F or m

ore of additional supply if successfully im
plem

ented.  Staff 
continues to pursue their resource options that focus on six initiatives: extraordinary conservation, C

olorado R
iver 

transactions, near-term
 D

elta actions, SW
P transactions, groundw

ater recovery, and local resources.  These 
supplies and conservation m

easures w
ould enhance w

ater supply reliability in M
etropolitan’s service area given 

continued dry conditions and restrictions on the State W
ater Project deliveries from

 the D
elta.  A

s previously 
noted, related actions from

 the Five-Y
ear Supply Plan are being accounted for under either the SW

P or C
R

A
 total 

delivery estim
ates.  The conservation m

easures associated w
ith the Five-Y

ear Supply Plan now
 account for 

actions that are necessary to achieve w
ater savings needed to m

eet allocations under a Level 2 W
SA

P allocation.   

B
oard R

eport (W
ater S

urplus and D
rought M

anagem
ent P

lan on 
w

ater supply and dem
and as of M

ay 21, 2009) 
A

ttachm
ent 1, Page 1 of 1

Basic�Total�Apportionm
ent

550,000
M

W
D

�W
ater�Budget�A

gricultural�A
djustm

ent
�60,000

���Priority�1,2,�and�3b
�56,000

���Im
perial�ID

0

���Coachella�Valley�W
D

0

���M
isc�and�Indian�PPR's

�4,000

D
W

CV�O
bligation

�68,000

IID
�M

W
D

�Conservation�Program
85,000

Low
er�Colorado�W

ater�Supply�Project
7,000

PVID
�Land�Fallow

ing�
118,000

Canal�Lining�W
ater�to�M

W
D

15,000
Exchange�w

ith�CVW
D

�35,000
W

ater�Exchanged�w
ith�SD

CW
A

�(IID
�Transfer�&

�A
ll�A

m
erican�Canal�Lining)

131,000

O
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s/Ag�A
djustm

ent/D
W

CV�Callback
190,000

�����Ag�Adjustm
ent
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W
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ther�Program
s
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CRA
�BA

SIC�PRO
G
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M
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TA
L

933,000

FIV
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R�SU
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U
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PTIO
N
S:�CRA

A
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30,000

Yum
a�D
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5,000

A
rizona�Program

s
60,000

Expand�SN
W

A�A
greem

ent
40,000

A
greem
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ith�CVW

D
25,000

TO
TA
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R�SU
PPLY�RESO

U
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PTIO
N
S

160,000
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1,093,000

M
W

D
�Table�A

765,000
M

W
D
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15,000

D
esert�W
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Port�H
uenem

e�Agreem
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2,000

SW
P�BA

SIC�SU
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L

850,000
Yuba�M
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18,000

5�YEA
R�SU

PPLY�RESO
U
RCE�O

PTIO
N
S:�SW

P

D
rought�W

ater�Bank�/�N
O

D
�Transfers

25,000
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In�D
elta�Transfers����D
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etlands

11,000
�����������

N
orth�Kern�/�D

W
A

�Exchange
10,000

�����������

TO
TA

L:��SW
P�5�YEA

R�SU
PPLY�RESO

U
RCE�O

PTIO
N
S

46,000
���������

SW
P�Supplies�Total

914,000

TO
TA

L�SU
PPLIES�W

ITH
�5�YEA

R�SU
PPLY�RESO

U
RCE�O

PTIO
N
S

2,007,000

�CY�2009�Projected�CRA
�and�SW

P�Supplies�
CRA

�BA
SIC�PRO

G
RA

M
S

SW
P�BA

SIC�PRO
G
RA

M
S



B
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eport (W
ater S

urplus and D
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anagem
ent P
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ater 
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and as of M
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CY�2009�Projected�W
SD

M
�Supplies��

Program
�

Projected�
1/1/2009�

Storage�Levels�

A
m
ount�

A
vailable�at�
40%

�SW
P�

A
llocation�

A
m
ount�

A
vailable�at�
50%

�SW
P�

A
llocation�

CY�2009�
Put�

Capacity�

SU
RFA

CE�STO
RA

G
E�

450,000�
403,000�

403,000�
794,000�

����Lake�M
ead�ICS�A

ccount��
92,000�

60,000�
60,000�

200,000�

����M
W

D
�'08�Carryover*�

15,000�
0�

0�
0�

����Castaic�Lake�(D
W

R�Flex�Storage)�
79,000�

79,000�
79,000�

75,000�

����Lake�Perris�(D
W

R�Flex�Storage)�
61,000�

61,000�
61,000�

4,000�

����D
iam

ond�Valley�Lake�
203,000�

203,000�
203,000�

400,000�

����Lake�M
athew

s�&
�Lake�Skinner�(D

ry�Year�Storage)�
0�

0�
0�

115,000�

CEN
TRA

L�V
A
LLEY�BA

N
KIN

G
�PRO

G
RA

M
S�

311,000�
147,000�

189,000�
132,000�

����A
rvin�Edison�Storage�Program

��
152,000�

35,000�
52,000�

45,000�

����Sem
itropic�Storage�Program

��
126,000�

86,000�
104,000�

32,000�

����Kern�D
elta�Storage�Program

��
23,000�

23,000�
23,000�

55,000�

����M
ojave�Storage�Program

�
10,000�

3,000�
10,000�

0�

G
RO

U
N
D
W
A
TER�STO

RA
G
E�PRO

G
RA

M
S�

331,000�
118,000�

118,000�
254,000�

���CO
N
JU
N
CTIV

E�U
SE�PRO

G
RA

M
S�

165,000�
75,000�

75,000�
87,000�

����IEU
A

/TVM
W

D
�(Chino�Basin)�

63,000�
30,000�

30,000�
25,000�

����Long�Beach�(Cent.�Basin)�
7,000�

0�
0�

3,000�

����Long�Beach�(Lakew
ood)�

2,000�
1,000�

1,000�
1,000�

����Foothill�(Raym
ond�and�M

onkhill)�
1,000�

1,000�
1,000�

2,000�

����Calleguas�(N
.�Las�Posas)�

54,000�
20,000�

20,000�
33,000�

����M
W

D
O

C�(O
range�County�Basin)�

36,000�
22,000�

22,000�
17,000�

����Three�Valleys�(Live�O
ak)��

1,000�
0�

0�
1,000�

����Three�Valleys�(upper�Clarem
ont)�

0�
0�

0�
1,000�

����Com
pton�

1,000�
1,000�

1,000�
1,000�

����W
estern�

0�
0�

0�
3,000�

���CYCLIC�PRO
G
RA

M
S�

13,000�
13,000�

13,000�
0�

����Cyclic���U
SG

�
0�

0�
0�

0�

����Cyclic���PM
�(Three�Valleys)�

13,000�
13,000�

13,000�
0�

����Cyclic���IEU
A

�(Chino�Basin)�
0�

0�
0�

0�

���SU
PPLEM

EN
TA

L�PRO
G
RA

M
S�

10,000�
0�

0�
0�

����Supplem
ental�Storage�Program

�(Los�A
ngeles)�

10,000�
0�

0�
0�

���O
TH

ER�PRO
G
RA

M
S�

143,000�
30,000�

30,000�
167,000�

����A
dvance�D

elivery�A
ccount�(D

W
CV)�*�

57,000�
0�

0�
167,000�

����SBVM
W

D
�Coordinated�O

perating�A
greem

ent�
50,000�

0�
0�

0�

����Central�A
rizona�Storage�D

em
onstration�Project��

36,000�
30,000�

30,000�
0�

TO
TA

L�
1,092,000�

668,000�
710,000�

1,180,000
*�����M

W
D

�’08�Carryover�and�D
W

CV,�and�are�show
n�as�zero�because�they�have�been�accounted�for�in�base�supplies�

B
oard R

eport (W
ater Surplus and D

rought M
anagem

ent P
lan on w

ater 
supply and dem

and as of M
ay 21, 2009) 

A
ttachm

ent 2, Page 2 of 2

�����������������������������������������Program
s�U

nder�D
evelopm

ent�in�2009
�

���

Program
�

Projected�
1/1/2009�

Storage�Levels�

A
m
ount�

A
vailable�at�
40%

�SW
P�

A
llocation�

A
m
ount�

A
vailable�at�
50%

�SW
P�

A
llocation�

CY�2009�Put�
Capacity�

Conj.�U
se���Pasadena�

22,000�
0�

0�
0�

M
W

D
�'09�Carryover��

0�
0�

0�
200,000�

D
W

CV�'09�Carryover��
0�

0�
0�

86,000�

�H
ayfield�Storage�Program

�
100,000�

0�
0�

0�

EW
A

�W
et/D

ry�Exchange�
50,000�

0�
0�

��

Sac.�Valley�Transfers�Stored�in�Shasta��
47,000�

0�
0�

0�

TO
TA

L�
219,000�

0�
�0�

286,000�
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lan on 
w
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Future�Payback�O
bligations�

Program
�

A
m
ount�

Year�Initiated�
Payback�
D
eadline�

(A
cre�Feet)�

Storage�and�Interstate�Release�A
greem

ent�w
ith�

Southern�N
evada�W

ater�A
uthority�

10,000�
2004�

��
10,000�
5,000�

2005�
2006�

A
s�requested*�

45,000�
2008�

Subtotal�
70,000�

��
��

SW
P�Flexible�Storage�A

ccount�
�

Subtotal�

15,400�
63,400�
78,800�

2007�
2008�

2013�
2014�

Coachella�Valley�W
ater�D

istrict�
D

esert�W
ater�A

gency��
Subtotal

��8,000�
7,100�
15,100�

2003�
2008�

������2010**�
2014�

�
TO

TA
L�

163,900�
��

��

*����M
etropolitan�w

ouldn’t�be�expected�to�pay�back�the�w
ater�until�at�least�2018�

**��Letter�agreem
ent�under�developm

ent�to�defer�payback�deadline.�
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B
udgeted (Y/N

):   
B

udgeted am
ount:   

A
ction item

 am
ount:   

Line item
:   

Fiscal Im
pact (explain if unbudgeted):   

  

Item
 N

o. 6-6  
 

 
A

C
TIO

N
 ITEM

 
February 18, 2009 

  TO
: 

B
oard of D

irectors 
 FR

O
M

: 
K

evin H
unt 

 
 

 
S

taff C
ontact: H

arvey D
e La Torre 

 
G

eneral M
anager 

 
 

 
 

  
 

 
 SU

B
JEC

T: 
R

ESO
LU

TIO
N

 A
D

O
PTIN

G
 M

W
D

O
C

 SU
PPLY A

LLO
C

A
TIO

N
 PLA

N
 

  STA
FF R

EC
O

M
M

EN
D

A
TIO

N
 

 S
taff recom

m
ends the B

oard of D
irectors: 

1. 
S

et a public hearing on adoption of the M
W

D
O

C
 W

ater Supply Allocation P
lan for 

the regular B
oard m

eeting scheduled for 8:30 am
 on February 18, 2009.  A

lthough 
not a “w

ater rate resolution,” recom
m

end com
pliance w

ith 10-day notice provision for 
w

ater rate resolutions set forth in M
W

D
O

C
 Adm

inistrative C
ode section 1117 as a 

courtesy to client agencies.   

1. 2. 
C

onsider adoption of the attached R
esolution adopting M

W
D

O
C

’s W
ater 

S
upply A

llocation P
lan. 

1. 3. 
R

eview
 procedures for im

plem
enting the M

W
D

O
C

 W
ater S

upply A
llocation 

P
lan in the event M

etropolitan declares a regional w
ater shortage and sets a 

“R
egional Shortage Level” as provided in M

etropolitan’s W
ater S

upply A
llocation 

P
lan.  

 C
O

M
M

ITTEE R
EC

O
M

M
EN

D
A

TIO
N

 
 C

om
m

ittee concurred w
ith staff recom

m
endation to:  (1) H

old P
ublic H

earing on M
W

D
O

C
 

S
upply A

llocation P
lan and receive com

m
ents at the February 18

th m
eeting;  (2)  C

onsider 
adoption of R

esolution adopting M
W

D
O

C
’s W

ater S
upply A

llocation Plan; and (3) R
eview

 
procedures for im

plem
enting the M

W
D

O
C

 W
ater S

upply Allocation P
lan in the event M

E
T 

declares a regional w
ater shortage and sets a “R

egional Shortage Level” as provided in 
M

E
T’s W

ater S
upply Allocation P

lan. 
 

A
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Page 2 

 SU
M

M
A

R
Y 

 For the past year, M
W

D
O

C
 staff has been w

orking on the developm
ent of its W

ater S
upply 

A
llocation Plan.  Through the B

oard’s recom
m

ended policy principles, C
lient A

gency 
technical w

orkshops, and M
W

D
O

C
 C

om
m

ittee m
eetings, staff has developed a plan to 

allocate im
ported w

ater in a fair and equitable m
anner to all of its 28 C

lient A
gencies w

ithin 
its service area.  A

ttached is the M
W

D
O

C
 D

raft A
llocation P

lan and R
esolution for the 

B
oard of D

irectors review
 and approval.  

     
D

ETA
ILED

 R
EPO

R
T 

 S
ince M

etropolitan W
ater D

istrict (M
E

T) approved its w
ater supply allocation plan in 

February 2008, M
W

D
O

C
 has been w

orking diligently on its ow
n plan to allocate im

ported 
w

ater to its 28 C
lient A

gencies.  Through a collaborative process w
ith the M

W
D

O
C

 B
oard 

and its C
lient A

gencies, the attached plan is a docum
ent that describes in detail how

 
M

W
D

O
C

 plans to distribute im
ported w

ater its receives from
 M

E
T, during a declared 

shortage, in a fair and equitable m
anner w

ithin its service area.  
 In preparation of the plan, the M

W
D

O
C

 B
oard of D

irectors adopted the follow
ing policy 

principles to help guide staff: 
 
�

 
S

eek best allocation available from
 M

E
T 

�
 

D
evelop the M

W
D

O
C

 Plan in collaboration w
ith its C

lient Agencies 
�

 
W

hen reasonable, use sim
ilar m

ethod/approach as M
E

T 
�

 
W

hen M
E

T m
ethod w

ould produce significant unintended consequence, use an 
alternative approach  

�
 

D
evelop accurate data on local supply, conservation, recycling, rate structures, 

grow
th and other relevant adjustm

ent factors 
�

 
S

eek opportunities w
ithin M

W
D

O
C

 service area to provide m
utually beneficial 

shortage m
itigation  

 
U

sing these policy principles as the basis of discussion, M
W

D
O

C
 held five technical 

w
orkshop m

eetings w
ith its C

lient A
gencies.  The technical w

orkshops provided an arena 
for in-depth discussion on the objectives, m

echanics, and policy aspects of the plan.  In 
addition, there w

ere a num
ber of individual m

eetings that provided m
ore specific agency-

related issues and questions.  A
ll of these m

eetings provided trem
endous input in the 

developm
ent of the P

lan including feedback on M
E

T’s allocation plan. 
 M

W
D

O
C

 staff also briefed its board m
em

bers at its m
onthly C

om
m

ittee m
eeting through a 

series of updates and policy discussions.  From
 these C

om
m

ittee m
eetings, the B

oard 
provided significant input regarding M

W
D

O
C

 im
plem

entation of penalty rates and the 
process for appeals.  In addition, the B

oard also allow
ed the opportunity to revisit the plan if 

any changes or revisions are needed as a result of new
 inform

ation or lessons learned after 
one year of its im

plem
entation. 

 The m
ost im

portant section of this plan is the form
ulas and steps to determ

ine an agency’s 
allocation.  E

ach step describes in detail how
 M

W
D

O
C

 plans to calculate, adjust and credit 
a C

lient A
gency’s baseline in order to determ

ine their allocation.  B
elow

 are the five steps:  
 



A
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S

tep 1 – D
eterm

ine an A
gency’s Baseline 

S
tep 2 – E

stablish A
llocation Year Inform

ation 

S
tep 3 – C

alculate Initial M
inim

um
 A

llocation based on D
eclared S

hortage Level 

S
tep 4 – A

ssign Allocation A
djustm

ents and C
onservation C

redits 

S
tep 5 – S

um
 Total A

llocations and C
alculate R

etail R
eliability 

 H
ow

ever, although these steps are sim
ilar to M

E
T’s allocation process; there w

ere 
situations w

here an alternative approach w
as needed for M

W
D

O
C

’s service area such as 
the G

row
th A

djustm
ent (based on C

lient A
gency’s population grow

th), R
etail Im

pact 
A

djustm
ent (based on a P

rorated Share m
ethodology), C

onservation C
redits (based on a 

P
rorated S

hare m
ethodology), and the assessm

ent of allocation penalties (M
elded R

ate 
S

tructure).   
 M

ost im
portant to the C

lient A
gencies and the item

 m
ost discussed at the M

W
D

O
C

 
C

om
m

ittee m
eetings, w

as the m
ethod for assessing penalties to those C

lient A
gencies that 

exceeded their allocation lim
it at the end of the year.  S

im
ilar to M

W
D

O
C

’s rates and 
charges, the M

elded R
ate S

tructure w
as recom

m
ended by a m

ajority of the C
lient A

gencies 
and by the M

W
D

O
C

 C
om

m
ittee because of its regional approach.  This m

ethod assesses 
penalties to the C

lient A
gency’s prorated share (acre-feet over its allocation lim

it) to 
M

W
D

O
C

’s penalty am
ount w

ith M
E

T.   If no penalties are assessed to M
W

D
O

C
, then no 

penalties are assessed to the C
lient A

gencies regardless of their over usage.   
 To provide the opportunity to change and/or correct a C

lient A
gency’s allocation, the plan 

describes the process for an appeal.  To ensure all appeals are handled properly, M
W

D
O

C
 

listed out steps in w
hich staff plans to m

anage an agency’s appeal.  A
lthough staff 

anticipates all appeals w
ill be subm

itted to M
E

T, the plan allow
s the opportunity, if an 

appeal is denied, for M
W

D
O

C
 to recom

m
end a solution to the B

oard.   
 The plan also describes how

 M
W

D
O

C
 staff plans to track each C

lient A
gency’s w

ater usage 
and evaluate their w

ater dem
ands during an allocation in order to help them

 avoid over 
usage.  N

ot only w
ill this inform

ation be useful to M
W

D
O

C
 but also to M

E
T in reporting to its 

B
oard M

W
D

O
C

’s total usage and projected w
ater dem

ands for the year.  
 S

taff and Legal C
ounsel review

ed the procedures for adopting the Plan and recom
m

end a 
resolution as provided in W

ater C
ode section 375.  The proposed resolution, w

hich is 
attached, w

ould authorize im
plem

entation of the P
lan w

ithout further B
oard action upon 

M
E

T’s declaration of a regional w
ater shortage.  O

nce established, the P
lan’s m

ethodology 
w

ill produce results based on the R
egional S

hortage Level declared by M
E

T and the 
am

ount of penalty rates assessed by M
E

T, if any.  
 Follow

ing the B
oard’s policy principles in developing an allocation plan for M

W
D

O
C

, it is 
staff’s recom

m
endation that the Board set a hearing for adoption of M

W
D

O
C

’s W
ater 

S
upply A

llocation P
lan via the attached R

esolution. 
 C

A
LIFO

R
N

IA
 EN

VIR
O

N
M

EN
TA

L Q
U

A
LITY A

C
T (C

EQ
A

) 
 The proposed actions are exem

pt under the provisions of C
E

Q
A

 and the S
tate C

E
Q

A
 

G
uidelines.  The W

ater S
upply A

llocation plan is related to existing facilities involving 

A
ction Item
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 negligible or no expansion of use beyond that is existing at this tim
e, w

ith no possibility of 
significantly im

pacting the physical environm
ent.  The W

ater S
upply Allocation P

lan 
distributes im

ported w
ater it receives from

 M
ET, during a declared shortage, in a fair and 

equitable m
anner w

ithin its service area.  A
s such, the W

ater S
upply A

llocation Plan is 
intended to prom

ote conservation during periods of w
ater shortage and therefore is 

consistent w
ith M

W
D

O
C

’s responsibilities and authority under S
ection 375 of the W

ater 
C

ode.  A
ccordingly, the proposed actions qualify under C

lass 1, C
lass 7, and C

lass 8 
C

ategorical E
xem

ptions.  (S
ections 15301, 15307 and 15308 of the S

tate C
E

Q
A

 
G

uidelines.).  In addition, the W
ater S

upply A
llocation P

lan also qualifies for the C
E

Q
A

 
exem

ption set forth in S
ection 15061(b)(3) of the S

tate C
E

Q
A

 G
uidelines because it can be 

seen w
ith certainty that there is no possibility that the plan m

ay have a significant effect on 
the environm

ent.  Finally, none of the exceptions to exem
ptions set forth in Section 15300.2 

of the S
tate C

E
Q

A
 G

uidelines are applicable. 
 



R
ESO

LU
TIO

N
 N

O
. ___ 

M
U

N
IC

IPA
L W

A
TER

 D
ISTR

IC
T O

F O
R

A
N

G
E C

O
U

N
TY  

A
D

O
PTIN

G
 A

 W
A

TER
 SU

PPLY A
LLO

C
A

TIO
N

 PLA
N

 
  W

hereas, the M
unicipal W

ater D
istrict of O

range C
ounty (M

W
D

O
C

) w
as form

ed by 
O

range C
ounty voters in 1951 for the purpose of procuring im

ported w
ater supplies 

from
 the M

etropolitan W
ater D

istrict of S
outhern C

alifornia (M
etropolitan); and 

 W
hereas, w

ater procured from
 M

etropolitan by M
W

D
O

C
 is im

ported from
 northern 

C
alifornia via the S

tate W
ater Project and from

 the C
olorado R

iver via the C
olorado 

R
iver A

queduct and local storage; and 
 W

hereas, M
W

D
O

C
 sells w

ater on a w
holesale basis to 28 client agencies to m

eet the 
com

m
ercial, industrial, agricultural and household w

ater dem
ands of approxim

ately 2.3 
m

illion O
range C

ounty residents; and 
 W

hereas, judicial orders lim
iting pum

ping from
 the S

acram
ento-S

an Joaquin R
iver 

D
elta to protect threatened fish species, a statew

ide drought, and low
er-than-norm

al 
annual snow

packs w
ith early runoffs have severely im

pacted O
range C

ounty’s im
ported 

w
ater supply from

 N
orthern C

alifornia; and 
  W

hereas, continuing drought along the C
olorado R

iver w
atershed has also reduced 

the am
ount of im

ported w
ater available to O

range C
ounty; and  

 W
hereas, local w

ater supplies sources in O
range C

ounty have also been adversely  
im

pacted by the drought because less im
ported w

ater has been available to recharge 
groundw

ater basins; and 
 W

hereas, the im
pact of these conditions on the availability of im

ported w
ater and the 

reasonable expectation that the conditions and their im
pacts w

ill rem
ain for the 

foreseeable future, com
bined w

ith the depletion of M
etropolitan’s w

ater reserves by 
m

ore than 1.1 m
illion acre feet during the past tw

o years to m
eet dem

ands, have 
resulted in a serious threat to M

etropolitan’s ability to provide adequate w
ater supplies 

to m
eet dem

ands w
ithin its six county, 5,200 square m

ile service area; and 
 W

hereas, in preparation for this threat, M
etropolitan adopted a “W

ater S
upply A

llocation 
P

lan” in February 2008 that includes “specific form
ulas for calculating m

em
ber agency 

supply allocations and the key im
plem

entation elem
ents needed for adm

inistering an 
allocation,” should M

etropolitan declare a shortage; and 
 W

hereas, in the event M
etropolitan declares a w

ater shortage and im
plem

ent its W
ater 

S
upply A

llocation P
lan, the result w

ould be an allocation of w
ater to its m

em
ber 

agencies, including M
W

D
O

C
, w

hich w
ill be enforced through a penalty rate structure; 

and 
 W

hereas, to m
eet its w

ater resource m
anagem

ent and planning responsibilities and to 
ensure adequate and equitable service to its client agencies follow

ing a shortage 

allocation by M
etropolitan, M

W
D

O
C

 has w
orked in cooperation w

ith its client agencies 
to develop its ow

n W
ater S

upply A
llocation P

lan, attached hereto as E
xhibit “A

,” w
hich 

can be im
plem

ented by the M
W

D
O

C
 B

oard in the event of such a shortage allocation 
by M

etropolitan; and 
 W

hereas, M
W

D
O

C
’s B

oard m
ay, under W

ater C
ode section 375, adopt and enforce a 

w
ater conservation program

 such as the W
ater S

upply A
llocation P

lan to reduce the 
quantity of w

ater used by its client agencies; and  
 W

hereas, the proposed action to adopt the W
ater S

upply A
llocation P

lan is 
categorically exem

pt under the provisions of C
E

Q
A

 and the S
tate C

E
Q

A
 G

uidelines.  
The proposed action involves a w

ater allocation plan related to existing public facilities 
involving negligible or no expansion of use and no possibility of significantly im

pacting 
the physical environm

ent.  Furtherm
ore, the plan is intended to prom

ote conservation 
during periods of w

ater shortage and therefore is consistent w
ith M

W
D

O
C

’s 
responsibilities and authority under S

ection 375 of the W
ater C

ode.  A
ccordingly, the 

proposed actions qualify under C
lass 1, C

lass 7, and C
lass 8 C

ategorical E
xem

ptions.  
(S

ections 15301, 15307 and 15308 of the S
tate C

E
Q

A
 G

uidelines.); and 
 W

hereas, in addition, the W
ater S

upply A
llocation P

lan also qualifies for the exem
ption 

from
 C

E
Q

A set forth in S
ection 15061(b)(3) of the S

tate C
E

Q
A

 G
uidelines because it 

can be seen w
ith certainty that there is no possibility that the plan m

ay have a 
significant effect on the environm

ent.  Finally, none of the exceptions to exem
ptions set 

forth in S
ection 15300-2 of the S

tate C
E

Q
A

 G
uidelines are applicable; and 

 W
hereas, based on the increasing likelihood that M

etropolitan w
ill im

plem
ent a 

shortage allocation in 2009, adoption of the M
W

D
O

C
 W

ater S
upply A

llocation P
lan at 

this point is now
 tim

ely and w
ill enable M

W
D

O
C

 and its client agencies to better plan for 
that eventuality. 
 N

O
W

, TH
ER

EFO
R

E, B
E IT R

ESO
LVED

 by the B
oard of D

irectors of the M
unicipal 

W
ater D

istrict of O
range C

ounty as follow
s: 

1. 
The above recitals are true and correct statem

ents and are incorporated fully 
herein. 

2. 
O

n February 18,  2009, M
W

D
O

C
’s Board conducted a noticed public hearing 

on the W
ater S

upply A
llocation P

lan at M
W

D
O

C
’s B

oard R
oom

, located at 
18700 W

ard S
treet, Fountain V

alley, C
alifornia. 

3. 
B

ased on the adverse w
ater supply conditions noted above and the high 

likelihood that M
etropolitan w

ill declare a shortage allocation in 2009, the 
B

oard hereby finds the adoption of the W
ater S

upply A
llocation P

lan 
necessary at this tim

e.   
4. 

B
ased on the above recitals, the B

oard directs staff to prepare and file a 
N

otice of E
xem

ption w
ithin five (5) w

orking days of adoption of this 
R

esolution. 
5. 

The M
W

D
O

C
 B

oard hereby adopts and authorizes the im
plem

entation of the 
W

ater S
upply A

llocation P
lan, w

hich shall hereafter be im
plem

ented as and 
w

hen set forth in the P
lan, attached as E

xhibit “A
.” 



6. 
This R

esolution shall be effective im
m

ediately upon adoption, and shall be 
published once in full in a new

spaper of general circulation w
ithin 10 days of 

the effective date. 
  

S
aid R

esolution w
as adopted, on roll call, by the follow

ing vote: 
  

A
YES:    

 
 

N
O

ES:   
 

 
A

B
STA

IN
: 

 
 

A
B

SEN
T: 

 
  

I H
ER

EB
Y C

ER
TIFY that the foregoing is a full, true and correct copy of 

R
esolution N

o._____, adopted by the B
oard of D

irectors of M
unicipal W

ater D
istrict of 

O
range C

ounty at its m
eeting of  February 18, 2009. 

  
 

 
 

____________________________________ 
 

 
 

 
M

aribeth G
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ecretary 
 

 
 

 
M

unicipal W
ater D

istrict of O
range C

ounty  
 

  
M

unicipal W
ater D

istrict 
of O

range C
ounty 

 

 
 

D
R

A
FT 

W
ater Supply A

llocation 
Plan 

  
January 2009 



M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 1 
 Table of C

ontents

S
ection 1: Introduction

......................................................................................................3 

S
ection 2: M

etropolitan W
ater D

istrict’s W
ater Supply A

llocation P
lan.............................4 

S
ection 3: D

evelopm
ent P

rocess......................................................................................6 
C

lient A
gency Input.......................................................................................................6 

B
oard of D

irectors Input................................................................................................7 

S
ection 4: W

ater S
upply A

llocation Form
ula.....................................................................9 

S
tep 1 – D

eterm
ine B

aseline Inform
ation

.....................................................................9 

S
tep 2 – E

stablish A
llocation Y

ear Inform
ation...........................................................10 

S
tep 3 – C

alculate Initial M
inim

um
 A

llocation B
ased on D

eclared S
hortage Level....11 

S
tep 4 – A

ssign A
llocation A

djustm
ents and C

onservation C
redit.............................12 

S
tep 5 – S

um
 Total A

llocations and C
alculate R

etail R
eliability.................................14 

S
ection 5: P

lan Im
plem

entation
......................................................................................16 

A
llocation Appeals P

rocess
........................................................................................16 

A
llocation Penalty R

ates &
 B

illing...............................................................................17 

Tracking and R
eporting

..............................................................................................20 

K
ey D

ates for Im
plem

entation
....................................................................................21 

R
evisiting the P

lan
......................................................................................................23 

A
ppendix A

.......................................................................................................................... 
List of A

cronym
s:............................................................................................................ 

D
efinitions:...................................................................................................................... 

A
ppendix B

 – M
etropolitan’s D

raft W
ater S

upply A
llocation P

lan
....................................... 

A
ppendix C

 – M
W

D
O

C
 G

row
th A

djustm
ent Table per C

lient A
gency

................................ 

A
ppendix D

 – M
W

D
O

C
 C

onservation H
ardening C

redit Table per C
lient A

gency
............. 

 

M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 2 
 List of Tables and Figures 

TA
B

LE
S

 

Table 3.1: C
lient A

gency M
eetings

...................................................................................7 

Table 4.1: E
xtraordinary Increased Production Adjustm

ent............................................11 

Table 4.2: W
holesale (“Im

ported”) S
upply M

inim
um

 A
llocation

......................................12 

Table 4.3: R
etail Im

pact A
djustm

ent...............................................................................13 

Table 4.4: Interim
 A

gricultural W
ater P

rogram
 A

llocation
...............................................15 

Table 5.1: M
etropolitan W

ater D
istrict A

llocation P
enalty R

ate S
tructure

.......................17 

 FIG
U

R
E

S
 

Figure 4.1: M
W

D
O

C
’s W

ater S
upply A

llocation P
lan                                                                              

S
tage 4 w

ith a R
egional S

hortage of 20%
......................................................................15 

Figure 5.2: E
xam

ple of a C
lient A

gency’s M
onthly U

sage R
eport .................................20 

Figure 5.3: M
etropolitan W

ater D
istrict A

dopted A
llocation Tim

eline
..............................21 

 



M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 3 
 Section 1: Introduction

 
 The M

unicipal W
ater D

istrict of O
range C

ounty (M
W

D
O

C
) is dedicated to ensuring w

ater 
reliability for the com

m
unities w

e serve.  H
undreds of thousands of O

range C
ounty 

residents have taken advantage of our w
ater conservation rebates to install w

ater saving 
toilets, clothes w

ashers, and other w
ater saving devices.  W

e continue to partner w
ith 

our client agencies to develop new
 local supplies such as recycled w

ater, brackish w
ater 

desalting, ocean w
ater desalination, and the G

roundw
ater R

eplenishm
ent S

ystem
. 

 H
ow

ever, a com
bination of w

ater supply challenges have brought about the possibility 
that M

W
D

O
C

 m
ay not have access to the im

ported supplies necessary to m
eet the 

dem
ands of its client agencies in the com

ing years. The follow
ing factors have 

dram
atically im

pacted w
ater supply conditions not only in O

range C
ounty, but all of 

S
outhern C

alifornia: 
 
� 

In 2007 m
any areas of C

alifornia experienced the driest year on record.  C
alifornia 

received below
 average rainfall again in 2008.  O

n June 4, 2008, G
overnor 

S
chw

arzenegger proclaim
ed a statew

ide drought. 
 � 

The C
olorado R

iver experienced the driest 9 years in over a century.  R
eservoirs 

along the river are less than half full.  S
upplies from

 this source have been reduced 
since 2003 and w

ill continue to be lim
ited.  

 � 
A

 federal court ruling in late 2007 to protect a threaten fish species, the D
elta 

S
m

elt, has resulted in the largest court-ordered w
ater transfer restrictions in S

tate 
history.  P

um
ping from

 the S
acram

ento-S
an Joaquin R

iver D
elta (D

elta) to the 
S

tate W
ater P

roject has been reduced by up to 30 percent and w
ill rem

ain 
restricted until perm

anent solutions can be approved and constructed.  Threats to 
additional D

elta species, including Longfin S
m

elt, could result in further pum
ping 

restrictions.  
 To m

eet the im
ported w

ater dem
ands of its m

em
ber agencies, the M

etropolitan W
ater 

D
istrict of Southern C

alifornia (M
E

T) is quickly w
ithdraw

ing supplies from
 surface and 

groundw
ater storage.  O

ver the past tw
o years, M

E
T has draw

n dow
n half of its 

available reserve.   
 The recent dry conditions and the uncertainty about future supplies from

 the S
tate W

ater 
P

roject have raised the possibility that M
E

T w
ill not have access to the supplies 

necessary to m
eet the im

ported w
ater dem

ands of its m
em

ber agencies.  A
s a result, 

M
E

T has developed a W
ater S

upply A
llocation P

lan that allocates w
holesale im

ported 
w

ater supplies am
ong its 26 m

em
ber agencies throughout S

outhern C
alifornia.  

 To prepare for the possibility of an allocation of im
ported w

ater supplies from
 M

E
T; 

M
W

D
O

C
 has w

orked in collaboration w
ith its 28 client agencies to develop this W

ater 
S

upply A
llocation P

lan to allocate im
ported w

ater supplies at the retail level.  This 
docum

ent lays out the essential com
ponents of how

 M
W

D
O

C
 plans to determ

ine and 
im

plem
ent each agency’s allocation during a tim

e of shortage.  

M
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 Section 2: M

etropolitan W
ater D

istrict’s W
ater Supply 

A
llocation Plan 

 In February 2008, M
E

T approved a W
ater S

upply A
llocation P

lan (W
S

A
P

) designed to 
distribute im

ported w
ater to all of its m

em
ber agencies during a shortage.  The W

S
A

P
 

follow
s the principles and considerations identified in M

E
T’s W

ater S
urplus and D

rought 
M

anagem
ent P

lan, w
hich calls upon the allocation of w

ater in a fair and equitable 
m

anner to all of M
etropolitan’s m

em
ber agencies.  To the extent possible, this m

eans 
developing a plan that m

inim
izes regional hardship during tim

es of shortage.   
 The M

etropolitan W
S

A
P

 seeks to balance the im
pacts of a shortage at the retail level 

w
hile m

aintaining equity on the w
holesale level.  To achieve this, it takes into account: 

 
� 

The im
pact on retail custom

ers and the econom
y 

� 
A

llow
ance for population and grow

th 
� 

C
hange and/or loss of local supply 

� 
R

eclam
ation/R

ecycling 
� 

C
onservation 

� 
Investm

ents in local resources 
� 

P
articipation in M

E
T’s interruptible program

s 
� 

Investm
ents in M

E
T’s facilities 

 
   The W

S
A

P
 states that M

E
T staff w

ill go before the B
oard w

ith a recom
m

endation in 
A

pril, from
 w

hich the B
oard of D

irectors w
ill m

ake a determ
ination on the level of the 

R
egional S

hortage.  If the B
oard determ

ines allocations are necessary they w
ill go into 

effect in July and rem
ain for a tw

elve-m
onth period.  N

ote: This schedule is at the 
discretion of the M

etropolitan B
oard, and is subject to change. 

 



M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 5 
 The recom

m
endation to declare a regional shortage w

ill be based upon w
ater supply 

availability from
 the S

tate W
ater P

roject, the C
olorado R

iver A
queduct, and the am

ount 
of surface and groundw

ater storage rem
aining in M

etropolitan’s reserves.  It w
ill also 

take into account the im
plem

entation of M
E

T’s w
ater m

anagem
ent actions i.e. Five Y

ear 
W

ater S
upply P

lan, extraordinary conservation efforts, the acceleration of local resource 
projects, and the purchases of w

ater transfers. 
 A

 full copy of M
E

T’s D
raft W

ater S
upply A

llocation P
lan is available in A

ppendix B
. 

M
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 Section 3: D

evelopm
ent Process 

 In preparation for possible allocation of im
ported w

ater supplies from
 M

E
T, M

W
D

O
C

’s 
B

oard first adopted the follow
ing policy principles to help guide staff and the client 

agency technical w
orkgroup to develop a plan that is fair and equitable for everyone 

w
ithin its service area: 

 
�

 
Seek best allocation available from

 M
ET 

�
 

D
evelop M

W
D

O
C

 Plan in collaboration w
ith client agencies  

�
 

W
hen reasonable, use sim

ilar m
ethod/approach as M

ET 
�

 
W

hen M
ET’s m

ethod w
ould produce significant unintended result, use an 

alternative approach 
�

 
D

evelop accurate data on local supply, conservation, recycling, rate 
structures, grow

th and other relevant adjustm
ent factors 

�
 

Seek opportunities w
ithin M

W
D

O
C

 service area to provide m
utually 

beneficial shortage m
itigation 

 C
lient A

gency Input 
 B

etw
een the m

onths of July and D
ecem

ber of 2008, M
W

D
O

C
 staff w

orked cooperatively 
w

ith the client agencies through a series of technical w
orkgroups to develop a form

ula 
and im

plem
entation plan to allocate im

ported supplies in the event that M
E

T declares a 
regional shortage.  These w

orkgroups provided an arena for in-depth discussion of the 
objectives, m

echanics, and policy aspects of the different parts of the Plan.  M
W

D
O

C
 

staff also m
et individually w

ith a num
ber of client agencies for detailed discussions on 

elem
ents of the P

lan.  The discussions, suggestions, and com
m

ents expressed by the 
client agencies during this process played a key part in the developm

ent of this P
lan.  

 The follow
ing M

W
D

O
C

 client agencies participated in the Technical W
orkgroup: 

 
� 

C
ity of B

rea 
� 

C
ity of B

uena Park 
� 

C
ity of Fountain Valley 

� 
C

ity of G
arden G

rove 
� 

C
ity of H

untington B
each 

� 
C

ity of La H
abra 

� 
C

ity of La Palm
a 

� 
C

ity of N
ew

port B
each 

� 
C

ity of O
range 

� 
C

ity of San C
lem

ente 
� 

C
ity of San Juan C

apistrano 
� 

C
ity of Seal B

each 
� 

C
ity of Tustin 

� 
C

ity of W
estm

inster 
� 

East O
range C

ounty W
ater D

istrict 
� 

El Toro W
ater D

istrict 
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� 
G

olden State W
ater C

o. 
� 

Irvine R
anch W

ater D
istrict 

� 
Laguna B

each C
ounty W

ater D
istrict 

� 
M

esa C
onsolidated W

ater D
istrict 

� 
M

oulton N
iguel W

ater D
istrict 

� 
O

range C
ounty W

ater D
istrict 

� 
Santa M

argarita W
ater D

istrict 
� 

South C
oast W

ater D
istrict 

� 
Trabuco C

anyon W
ater D

istrict 
� 

Yorba Linda W
ater D

istrict 
 In addition to the w

orkshops, individual m
eetings w

ere held betw
een M

W
D

O
C

 staff and 
the follow

ing M
W

D
O

C
 client agencies to address m

ore specific and agency-related 
questions: 
 

Table 3.1: C
lient A

gency M
eetings

 

A
gency 

D
ate 

 E
ast O

range C
ounty W

ater D
istrict 

8/25/2008 
 E

l Toro 
9/3/2008 

 C
ity of H

untington B
each 

9/4/2008 
 E

ast O
range C

ounty W
ater D

istrict 
9/18/2008 

 G
olden S

tate W
ater C

om
pany 

9/25/2008 
 C

ity of O
range 

9/26/2008 
 Trabuco C

anyon W
ater D

istrict 
9/30/2008 

 S
an Juan C

apistrano 
10/1/2008 

 Irvine R
anch W

ater D
istrict 

10/6/2008 
 C

ity of S
eal B

each 
10/8/2008 

 C
ity of Tustin 

10/15/2008 

 Y
orba Linda W

ater D
istrict 

10/16/2008 &
 

10/22/08 

 C
ity of G

arden G
rove 

10/20/2008 
 C

ity of S
an Juan C

apistrano 
10/28/2008 

 E
ast O

range C
ounty W

ater D
istrict &

 C
ity of Tustin 

11/25/2008 
S

anta M
argarita W

ater D
istrict 

12/11/2008 
 These individual m

eetings provided M
W

D
O

C
 staff w

ith a great deal of insight on exactly 
how

 a retail agency w
ould im

plem
ent allocations at the custom

er level.  S
uch inform

ation 
w

as extrem
ely valuable in our regional discussion at M

E
T and in the developm

ent of this 
P

lan.   

B
oard of D

irectors Input 
 Throughout the P

lan’s developm
ent process, the M

W
D

O
C

 B
oard of D

irectors w
as 

provided w
ith regular progress reports on the status of the P

lan and the technical 
w

orkgroup discussions. D
uring the m

onths the P
lan w

as being developed, the P
lanning 

and O
perations C

om
m

ittee w
as kept apprised of key issues regarding M

E
T’s and 

M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 8 
 M

W
D

O
C

’s allocation plan.  M
oreover, the C

om
m

ittee played an integral part in the 
developm

ent of key im
plem

ental issues such as the appeal process and the penalty rate 
structure.    
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 Section 4: W

ater Supply A
llocation Form

ula 
 The M

W
D

O
C

 W
ater S

upply A
llocation M

odel follow
s five (5) basic steps to determ

ine an 
agency’s im

ported supply allocation: 

� 
S

tep 1: D
eterm

ine B
aseline Inform

ation 
� 

S
tep 2: E

stablish A
llocation Y

ear Inform
ation  

� 
S

tep 3: A
ssess the S

hortage R
eduction S

tage (B
ased on M

E
T’s D

eclared 
S

hortage Level) 
� 

S
tep 4: A

pply A
llocation A

djustm
ents and C

redits in the areas of retail im
pacts, 

conservation, and the interim
 agriculture w

ater program
  

� 
S

tep 5: S
um

 total allocations and determ
ine retail reliability 

 A
 description of how

 the calculation is used in each step is described below
: 

Step 1 – D
eterm

ine B
aseline Inform

ation 
 In order to determ

ine a client agency’s retail dem
ands and im

ported supply needs in the 
allocation year, the m

odel needs to establish a historical base period for w
ater supply 

and delivery data. The base period for each of the different categories of dem
ands and 

supplies is calculated using data from
 the last three non-shortage years (calendar years 

2004, 2005, and 2006).  
 The follow

ing is a description of the base period calculations: 

B
ase P

eriod Local S
upplies:  Local supplies for the base period are calculated using a 

three-year average (from
 calendar years 2004, 2005, and 2006) of groundw

ater 
production, groundw

ater recovery, surface w
ater production, and other non-im

ported 
supplies.  N

ote: R
ecycled w

ater production is not included in this calculation to address 
the im

pact of dem
and hardening due to recycled w

ater use. 

B
ase P

eriod W
holesale (“Im

ported”) Firm
 D

em
ands: Firm

 dem
ands on M

W
D

O
C

 for the 
base period are calculated using a three-year average (from

 calendar years 2004, 2005, 
and 2006) of full-service, seaw

ater barrier, seasonal shift, and surface storage operating 
agreem

ent dem
ands. 

 B
ase P

eriod In-lieu D
eliveries: B

ase period in-lieu deliveries to client agencies are 
calculated using a three year average (from

 calendar year 2004, 2005, and 2006) of In-
lieu deliveries to long-term

 groundw
ater replenishm

ent, conjunctive use, cyclic, and 
supplem

ental storage program
s. In-lieu deliveries are not calculated as im

ported 
supplies from

 M
E

T. They are calculated as local supplies to account for the 
corresponding reduction in base year local production that w

as required to take In-lieu 
deliveries. 
 B

ase P
eriod R

etail D
em

ands: Total retail m
unicipal and industrial dem

ands for the base 
period are calculated by adding the B

ase P
eriod Local S

upplies, B
ase Period W

holesale 
Im

ported Firm
 D

em
ands, and B

ase P
eriod In-Lieu D

eliveries. 
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 B

ase P
eriod Interim

 A
gricultural W

ater P
rogram

 (IA
W

P
) D

eliveries: For those agencies 
that rem

ain in the IA
W

P
, the base period w

ill be Fiscal Y
ear 2003/04 IA

W
P

 deliveries.  
H

ow
ever, for those agencies

1 that opt-out of the program
 their IA

W
P

 baseline w
ould be 

added to their im
ported firm

 dem
ands baseline, after the grow

th adjustm
ent has been 

applied.  
  B

ase P
eriod C

onservation:  C
onservation savings for the base period are calculated 

using m
odeled estim

ates of the m
ost recent year’s savings (in this case calendar year 

2006) from
 active, passive, and avoided system

 losses.  N
ote that this is different than 

other B
ase period calculations, w

hich used three-year averages.  This is because, for 
dem

and hardening purposes, it is preferable to use the m
ost recent estim

ate of installed 
w

ater savings as opposed to a three-year average. D
ue to the com

plexity in determ
ining 

each client agency’s conservation savings, M
W

D
O

C
 has determ

ined an alternative 
approach w

hich is described in S
tep 4. 

Step 2 – Establish A
llocation Year Inform

ation 
 In this step, the m

odel adjusts for each m
em

ber agency’s w
ater need in the allocation 

year. To do so, it adjusts the base period estim
ates for increased w

ater dem
and i.e. 

grow
th and gains/losses in local supplies. 

 The follow
ing is a description of how

 the allocation year inform
ation is established: 

 A
llocation Year R

etail D
em

ands: Total retail M
&

I dem
ands for the allocation year are 

calculated by adjusting the B
ase P

eriod R
etail D

em
ands for grow

th.  The m
ethod in 

w
hich M

W
D

O
C

 determ
ines each client agency’s grow

th is through population increases 
for the calendar years 2006 to 2008

2.  B
ased on the data received from

 C
alifornia S

tate 
U

niversity of Fullerton, C
enter for D

em
ographic R

esearch, M
W

D
O

C
 prorated each 

agency’s population increase share to M
W

D
O

C
’s grow

th adjustm
ent received from

 
M

E
T

3, as show
n in A

ppendix C
.   

 A
llocation Year Local Supplies: A

llocation year local supplies are calculated using the 
B

ase Y
ear Local S

upplies plus B
ase P

eriod In-Lieu D
eliveries and adjusting for any 

gains or losses in local supply, including extraordinary increases in local production, 
w

hich is defined below
.  In-lieu deliveries are considered as local supplies to account for 

the corresponding reduction in base year local production that w
as required to take in-

lieu deliveries.  G
ains/losses and extraordinary increases of local supply are also added 

to the B
ase P

eriod local supplies to reflect a m
ore accurate estim

ate of actual supplies in 
the allocation year, and in turn m

ore accurately estim
ates an agency’s dem

and for 
im

ported supplies.  B
elow

 are m
ore detailed descriptions of these categories: 

 1 A
s of January 2009, the follow

ing M
W

D
O

C
 client agencies opt-out of the IA

W
P

 program
: C

ity of B
rea, Irvine R

anch W
D

, 
C

ity of S
an Juan C

apistrano, Trabuco C
anyon W

D
, and Yorba Linda W

D
.

2 A
lthough m

any options w
ere discussed in the technical w

orkgroup sessions, this option w
as chosen to best reflect the 

increase in w
ater dem

and as due to population grow
th as intended by M

W
D

’s allocation form
ula for each client agency in 

the M
W

D
O

C
 service area.    

3 M
E

T’s grow
th adjustm

ent is calculated by using the average of the last three year C
ounty-w

ide population grow
th rates, 

w
hich include not only M

W
D

O
C

’s service area but also the C
ities of Fullerton, A

naheim
, and S

anta A
na.   



M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 11 
 

� 
G

ain of Local S
upply Adjustm

ent: This adjustm
ent accounts for planned or 

scheduled gains in local supply production above the base period, w
hich are not 

due to extraordinary actions to increase w
ater supply in the allocation year.  

G
ains of local supply include increases in groundw

ater production that do not 
result in the m

ining of a groundw
ater basin, new

 brackish w
ater treatm

ent 
facilities, or increases to surface w

ater supplies due to changes in hydrology.  
These are considered planned and scheduled increases in local supply 
production, w

hich are added to the base period local supplies. 
 

� 
Loss of Local S

upply Adjustm
ent: This adjustm

ent accounts for losses of local 
supply production from

 the base period.  Losses of local supply due to hydrology 
or w

ater quality are subtracted from
 the B

ase P
eriod Local S

upplies.  They 
cannot be used to cover IA

W
P

 shortages. 
 

� 
E

xtraordinary Increased P
roduction A

djustm
ent: This adjustm

ent accounts for 
extraordinary increases in local supplies above the base period.  E

xtraordinary 
increases in production include such efforts as purchasing transfers or m

ining of 
groundw

ater basins.  In order not to discourage such extraordinary efforts, only a 
percentage of the yield from

 these supplies is added back to A
llocation Year 

Local S
upplies in shortage level 3 and beyond as show

n below
.  This has the 

effect of “setting aside” the m
ajority of the yield for the agency w

ho procured the 
supply.  The percentage of the extraordinary increases in local supply 
corresponds according to the regional shortage level. 

 
Table 4.1  

Extraordinary Increased  
Production A

djustm
ent 

R
egional 

S
hortage 
Level 

R
egional 

S
hortage 

P
ercentage 

E
xtraordinary 
Increase 

P
ercentage 

1 
5%

0%
2 

10%
0%

3 
15%

15%
4 

20%
20%

5 
25%

25%
6 

30%
30%

7 
35%

35%
8 

40%
40%

9 
45%

45%
10 

50%
50%

Step 3 – C
alculate Initial M

inim
um

 A
llocation B

ased on D
eclared 

Shortage Level 
 This step sets the initial allocation.  A

fter a regional shortage level is established, 
M

W
D

O
C

 w
ill calculate the initial allocation as a percentage of adjusted B

ase P
eriod 

Im
ported needs w

ithin the m
odel for each client agency.  
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 S

hortage Levels: The m
odel allocates shortages of supplies over ten levels: from

 5 to 50 
percent, in 5 percent increm

ents. 
 S

hortage P
ercentage: The m

axim
um

 total regional shortage percentage of M
W

D
O

C
’s 

available supplies w
hen com

pared to the sum
 of the dem

ands in the allocation year. 
 W

holesale (“Im
ported”) S

upply M
inim

um
 A

llocation: The W
holesale M

inim
um

 A
llocation 

is established to ensure a m
inim

um
 level of im

ported supplies.  The W
holesale M

inim
um

 
A

llocation ensures that client agencies w
ill not experience shortages on the w

holesale 
level that are greater than one-and-a-half tim

es the percentage shortage of 
M

etropolitan’s regional w
ater supplies.  A

s illustrated below
, the W

holesale M
inim

um
 

A
llocation percentage is equal to 100 m

inus one-and-a-half tim
es the shortage level.  

The allocation is based on each agency’s dem
and of firm

 M
E

T w
ater. 

 
Table 4.2 

W
holesale (“Im

ported”)  
Supply M

inim
um

 A
llocation 

R
egional 

S
hortage 
Level 

R
egional 

S
hortage 

P
ercentage 

W
holesale 

M
inim

um
 

A
llocation 

1 
5%

92.5%
2 

10%
85.0%

3 
15%

77.5%
4 

20%
70.0%

5 
25%

62.5%
6 

30%
55.0%

7 
35%

47.5%
8 

40%
40.0%

9 
45%

32.5%
10 

50%
25.0%

 Step 4 – A
ssign A

llocation A
djustm

ents and C
onservation C

redit  
 In this step, the m

odel assigns additional w
ater to address disparate im

pacts at the retail 
level caused by an across-the-board cut of im

ported supplies.  It also applies a 
conservation credit given to those agencies that have achieved additional w

ater savings 
at the retail level as a result of successful im

plem
entation of w

ater conservation devices, 
program

s and rate structures. 
 R

etail Im
pact A

djustm
ent: The R

etail Im
pact A

djustm
ent is the factor used to address 

m
ajor differences in retail level shortages associated w

ith across-the-board cuts.  The 
purpose of this adjustm

ent is to ensure that agencies w
ith a high level of dependence on 

M
E

T do not experience highly disparate shortages com
pared to other agencies w

hen 
faced w

ith a reduction in im
ported supplies.  The R

etail Im
pact A

djustm
ent factor is 

calculated as the difference betw
een the R

egional S
hortage P

ercentage and the 
W

holesale Im
ported M

inim
um

 A
llocation.  The am

ount of the adjustm
ent each client 

agency receives is prorated on a linear scale, based on its dependence on im
ported 
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 w

ater at the retail level.  The prorated am
ount of allocation is referred to as the R

etail 
Im

pact A
djustm

ent A
llocation.  For agencies that are 100 percent dependent on 

M
W

D
O

C
, this m

ethod w
ill result in an allocation of M

W
D

O
C

 supplies that, at the retail 
level, w

ill result in a shortage equal to the R
egional S

hortage P
ercentage.  This 

adjustm
ent is only applied w

hen the regional shortage levels are 15 percent (level 3) or 
greater.  Table 4.3 below

 illustrated the m
axim

um
 adjustm

ent an agency m
ay receive 

according to the regional shortage level.   
  

Table 4.3 
R

etail Im
pact A

djustm
ent

R
egional 

S
hortage 
Level 

R
egional 

S
hortage 

P
ercentage 

R
etail 

Im
pact 

A
djustm

ent 
M

axim
um

 
1 

5%
0.0%

2 
10%

0.0%
3 

15%
7.5%

4 
20%

10.0%
5 

25%
12.5%

6 
30%

15.0%
7 

35%
17.5%

8 
40%

20.0%
9 

45%
22.5%

10 
50%

25.0%

U
nfortunately, the R

etail Im
pact A

djustm
ent M

W
D

O
C

 receives from
 M

E
T m

ay be less 
than the total retail im

pact adjustm
ent for its client agencies.  To m

itigate this difference, 
M

W
D

O
C

 decreased each client agency’s retail im
pact adjustm

ent according to their 
prorated share.  H

ow
ever, in doing so the m

odel ensures that no M
W

D
O

C
 client agency 

falls below
 the W

holesale M
inim

um
 A

llocation Percentage Level, as illustrated in Table 
4.2. 
 C

onservation D
em

and H
ardening C

redit: The C
onservation D

em
and H

ardening C
redit is 

used to address the increased difficulty in achieving additional w
ater savings at the retail 

level due to im
plem

entation of conservation.  The credit is calculated by m
ultiplying an 

agency’s quantified conservation savings (in acre-feet) by its estim
ated retail shortage 

percentage prior to applying the credit. E
ach agency’s quantified conservation savings is 

calculated from
 a com

bination of the follow
ing categories: 

 
� 

A
ctive C

onservation – The w
ater savings from

 W
ater-U

se E
fficiency devices 

according to the m
ost recent year data available (year 2006 is currently used 

w
ithin the m

odel).  M
W

D
O

C
’s database determ

ines the am
ount of active 

conservation each client agency has saved. 
 

� 
P

assive C
onservation – The w

ater savings from
 code-based savings in new

 
developm

ent and natural replacem
ent of devices.  A

 tw
o-part calculation w

as 
used to determ

ine each client agency’s passive conservation savings.  N
ew

 
developm

ent savings w
ere determ

ined by calculating the increase in retail 
service connections w

ithin each client agency’s service area for the years 1993 

M
W

D
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C
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to 2008; in order to incorporate the year that new
 plum

bing codes w
ere 

established.  N
atural replacem

ent savings w
ere calculated by prorating each 

agency’s share of existing service connections for the year 1993; prior to new
 

plum
bing codes. 

 
� 

S
ystem

 Losses –The w
ater savings from

 reduced system
 flow

s as a result of 
conservation. This credit is prorated over the savings from

 the previous tw
o 

categories. 
 A

 detailed description of each client agency’s conservation savings and its m
ethod of 

calculation are show
n in A

ppendix D
.  

 R
etail W

ater R
ate C

onservation: A
n additional credit w

ill be given to those agencies that 
have a conservation rate structure.  To qualify, a retail agency’s rate structure m

ust have 
at least tw

o tiers of volum
etric rates, w

ith a price differential betw
een the bottom

 and top 
tiers of at least 10 percent.  R

etail agencies m
ust subm

it a report of the percentage of 
their total service area retail dem

and that is covered by a qualifying w
ater rate structure 

to M
W

D
O

C
 prior to allocation im

plem
entation.  U

pon verification of the report by 
M

W
D

O
C

 and M
E

T, the client agency w
ill be given a credit of 0.5 percent of covered 

B
ase P

eriod R
etail D

em
and to be added to the B

ase P
eriod C

onservation estim
ate listed 

above.   

Step 5 – Sum
 Total A

llocations and C
alculate R

etail R
eliability 

 This is the final step in calculating an agency’s total allocation for im
ported supplies.  

The m
odel sum

s an agency’s total im
ported allocation w

ith all of the adjustm
ents and 

credits and then calculates each agency’s retail reliability com
pared to its A

llocation Y
ear 

R
etail D

em
and. 

 Total M
etropolitan A

llocation: The allocation of im
ported supplies to an agency for its 

M
unicipal and Industrial retail dem

and is the sum
 of the W

holesale Im
ported M

inim
um

 
A

llocation, their R
etail A

djustm
ent, their C

onservation D
em

and H
ardening C

redit, and 
IA

W
P

 A
llocation (if applicable).  

Interim
 A

gricultural W
ater P

rogram
 (IA

W
P

) A
llocation: In late 2008, the M

E
T B

oard took 
action to phase out the IA

W
P

.  In doing so, the Board allow
ed participants in the 

program
 the options to either rem

ain in the program
 until 2012 or opt-out w

ith certain 
provisions.  O

ne such provision, as it relates to the allocation plan, is if an agency opts-
out, their IAW

P
 baseline w

ould be added to their im
ported baseline, after the grow

th 
adjustm

ent has been applied.  
 If an agency rem

ains in the IA
W

P
, their IA

W
P

 allocation w
ill decrease according to the 

regional shortage level as illustrated below
 in Table 4.4 

 
 

Table 4.4 
 Interim

 A
gricultural  

W
ater Program

 A
llocation 
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R
egional 

S
hortage 
Level 

R
egional 

S
hortage 

P
ercentage 

IA
W

P
 

R
eduction 

1 
5%

30.0%
2 

10%
30.0%

3 
15%

40.0%
4 

20%
50.0%

5 
25%

75.0%
6 

30%
90.0%

7 
35%

100.0%
8 

40%
100.0%

9 
45%

100.0%
10 

50%
100.0%

  A
gency’s R

etail R
eliability:  This calculates an agency’s total M

E
T allocation versus their 

allocation year retail dem
ands to determ

ine their overall reliability percentage (supplies 
as a percentage of retail dem

and) under a regional shortage level.  This percentage 
excludes recycled w

ater supplies from
 an agency’s total w

ater supply. Figure 4.1 
illustrated the M

W
D

O
C

 client agencies’ reliability percentages under a stage 4 regional 
shortage level (20%

).   
 

Figure 4.1 
M

W
D

O
C

’s W
ater Supply A

llocation Plan 
Stage 4 w

ith a R
egional Shortage of 20%

* 

 
S

ource: M
W

D
O

C
 A

llocation M
odel V

ersion 1.5 and assum
es a B

P
P

 of 58%
. 

[*] These are estim
ated reliability percentages for M

W
D

O
C

 client agencies under a regional shortage stage 4 (20%
) 

and are subject to change based on local supply data received from
 the client agencies and O

C
W

D
’s projected B

P
P

 
for 2009/10. 

M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 16 
 Section 5: Plan Im

plem
entation

�
 This section covers im

plem
entation issues w

hich include: the appeal process, penalties 
rate structure and billing, tracking and reporting w

ater usage, tim
eline and option to 

revisit the plan.   

A
llocation A

ppeals Process 

The purpose of the appeals process is to provide client agencies the opportunity to 
request a change to their allocation based on new

 or corrected inform
ation.  The 

grounds for appeal can include but are not lim
ited to: 

� 
A

djusting errors in historical data used in the B
ase period calculations 

� 
A

djusting for unforeseen losses or gains in local supplies 
� 

A
djusting for extraordinary increases in local supplies 

� 
A

djusting for population grow
th rates 

� 
A

djusting for credits w
ith the C

onservation base data, including C
onservation 

R
ate S

tructure 
 

M
W

D
O

C
 anticipates that under m

ost circum
stances, a client agency’s appeal w

ill be the 
basis for an appeal to M

E
T by M

W
D

O
C

.  M
W

D
O

C
 staff w

ill w
ork w

ith client agencies to 
ensure that such an appeal is a com

plete and accurate reflection of the client agency’s 
allocation and is properly review

ed by M
E

T.  To accom
plish this, M

W
D

O
C

 w
ill require 

the follow
ing inform

ation from
 the client agency subm

itting an appeal: 
 

 
�

 
W

ritten letter (in the form
 of a letter or e-m

ail) from
 the client agency requesting 

an appeal 
�

 
B

rief description of the type of appeal e.g. incorrect base data, loss/gain in local 
supply, extraordinary increase in local supply, adjustm

ent in agency’s 
conservation base data, or other 

�
 

R
ationale for the appeal 

�
 

Q
uantity in acre-feet in question 

�
 

V
erifiable docum

entation that supports the rationale i.e. billing statem
ents, 

invoices for conservation device installations, G
roundw

ater reports  

To provide clarity of the process and ensure your appeal is properly handled, the 
follow

ing steps w
ill occur: 

 Step 1 – Subm
it A

ppeal – C
lient agency w

ill subm
it the necessary inform

ation, 
described above, to M

W
D

O
C

.  
 Step 2 – N

otification of R
esponse and A

ppeal M
eeting – O

nce M
W

D
O

C
 staff 

receives the appeal inform
ation, M

W
D

O
C

 w
ill send a response and schedule a m

eeting 
w

ith M
W

D
O

C
 staff and the client agency, w

ithin tw
o w

eeks of receiving the inform
ation, 

to discuss the appeal in further detail. 
 Step 3 – Subm

ittal to M
ET &

 M
W

D
O

C
 B

oard N
otification – U

sing the inform
ation 

received from
 the client agency, M

W
D

O
C

 w
ill prepare and subm

it the appeal to M
E

T no 
later than one m

onth of receiving the inform
ation.  In addition, M

W
D

O
C

 staff w
ill notify its 

B
oard of the subm

ittal to M
E

T. 
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  Step 4 – M

ET A
ppeal Process - M

W
D

O
C

 w
ill follow

 the term
s of M

E
T’s appeal 

process, as described in A
ppendix B

.  C
lient agencies w

ill also be invited, as deem
ed 

appropriate, by M
W

D
O

C
 to attend any m

eetings w
ith M

E
T on their appeal. 

 Step 5 –C
lient A

gency N
otification of M

ET’s D
ecision – O

nce M
E

T has m
ade a 

determ
ination of the appeal, M

W
D

O
C

 staff w
ill notify the client agency of the decision 

and determ
ine if additional actions are needed i.e. A

ppeal to M
E

T board.  
 In the event that M

E
T denies the appeal, M

W
D

O
C

 staff w
ill continue to w

ork w
ith the 

appealing agency to resolve their issue(s).  A
ny action that w

ill result in adjustm
ents to 

client agency’ allocation w
ill be subm

itted to the B
oard for review

 and approval.   
  A

llocation Penalty R
ates &

 B
illing 

 M
etropolitan’s P

enalty R
ates 

M
etropolitan w

ill enforce its allocations through a tiered penalty rate structure.  M
E

T w
ill 

assess penalty rates to a m
em

ber agency that exceeds its total annual allocation at the 
end of the tw

elve-m
onth allocation period, according to the rate structure below

: 
 

Table 5.1: M
etropolitan W

ater D
istrict  

A
llocation Penalty R

ate Structure  
(2010 R

ates)* 

W
ater U

se up to: 
(1) 

B
ase R

ate 
(2) 

Penalty R
ate** 

(1)+(2) = 
Total R

ate 

100%
 A

llocation 
Tier 1 ($695/A

F) 
-

$695/A
F  

100%
 < = 115%

 
Tier 1 ($695/A

F) 
2 x Tier 2*** 
(1,286/ A

F) 
1,981/A

F 

U
se > 115%

 
Tier 1 ($695/A

F) 
4 x Tier 2*** 
(2,572/ A

F) 
3,267/A

F 

[*] These are based on M
E

T’s proposed 21%
 rate and charge increases for C

Y 2010. 
[**] If M

W
D

O
C

 exceeds its allocation lim
it but is w

ithin its equivalent preferential right am
ount, M

E
T w

ill decrease the 
penalty rate by one level.    
[***] The Tier 2 penalty rate excludes the treatm

ent surcharge  
 These penalty rates w

ill be assessed according to M
E

T w
ater rates in effect at the tim

e 
of billing.  A

ny penalty funds collected by M
E

T w
ill be invested back to the M

E
T m

em
ber 

agency through conservation and local resource developm
ent. 

M
W

D
O

C
 P

enalty R
ates 

A
s a w

ater w
holesaler, M

W
D

O
C

 has the opportunity to assess penalties in m
any 

different w
ays.  A

 num
ber of options w

ere discussed and analyzed w
ith the client 
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 agencies and B

oard C
om

m
ittee m

em
bers.  The key com

ponents that helped guide 
developm

ent of a penalty structure included: 
  

� 
A

 financial incentive to discourage w
ater usage above a client agency’s 

allocation 
� 

A
 penalty rate structure that is adm

inistratively easy to understand and 
im

plem
ent 

� 
P

enalty rates that are fair and appropriate during a shortage 
 From

 these com
ponents and input received from

 both the M
W

D
O

C
 B

oard and the client 
agencies, a m

elded penalty rate structure w
as recom

m
ended.  This w

as m
ainly due to 

its “region-w
ide” style approach and sim

ilar structure to other M
W

D
O

C
 rates and 

charges.     
 M

elded Penalty R
ate Structure – A

t the end of the allocation year, M
W

D
O

C
 w

ould 
charge a penalty to each client agency that exceeded their allocation.  This penalty 
w

ould be assessed according to the client agency’s prorated share (acre-feet over 
usage) of M

W
D

O
C

 penalty am
ount w

ith M
E

T. B
elow

 is an exam
ple of how

 this penalty 
rate structure w

ould apply: 
                         U

nder the m
elded penalty rate structure, client agencies w

ill only be assessed penalties 
if M

W
D

O
C

 exceeds its total allocation and is required to pay a penalty to M
E

T.   
  M

W
D

O
C

 B
illing 
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 D

uring the allocation period, M
W

D
O

C
 billing w

ill rem
ain the sam

e.  O
nly at the end of 

the tw
elve-m

onth allocation period w
ill M

W
D

O
C

 calculate each m
em

ber agency’s total 
potable w

ater use based on the local supply certification and M
W

D
O

C
 allocation m

odel 
and determ

ine w
hich agencies exceeded their annual allocation.  From

 those agencies 
that exceeded their allocation, M

W
D

O
C

 w
ill assess penalty rates according to the 

m
elded penalty rate structure on their next w

ater invoice.  
 U

nderstanding that the penalties can be significant to a retail agency, M
E

T and M
W

D
O

C
 

w
ill allow

 paym
ent of these penalties to be spread over three m

onthly billing periods. 
Therefore, a third of the penalties w

ill be applied each m
onth to the agency’s w

ater 
invoice over a three-m

onth period 
   

M
W

D
O

C
 D

raft W
ater S

upply A
llocation P

lan 
P

age 20 
 Tracking and R

eporting 
 In preparing for allocation, it is im

portant to track the am
ount of w

ater the region and 
each client agency is using m

onthly.  This data is im
portant to help M

W
D

O
C

 and client 
agencies project their annual usage, evaluate their current dem

ands, and avoid any over 
usage that w

ill result in allocation penalties.  M
W

D
O

C
 w

ill provide w
ater use m

onthly 
reports that w

ill com
pare each client agency’s current cum

ulative retail usage to their 
allocation baseline (average usage for years 2004 to 2006).  In addition, M

W
D

O
C

 w
ill 

provide quarterly reports on its cum
ulative retail usage versus its allocation baseline.  

 To develop these reports, M
W

D
O

C
 w

ill need to w
ork closely w

ith each client agency to 
get their local supply data on a m

onthly basis.  This data w
ill not only be used by 

M
W

D
O

C
 to track m

onthly usage but also by M
E

T to assess M
W

D
O

C
’s total projected 

w
ater dem

ands.   
 B

elow
 in Figure 5.2 is an exam

ple of the type of m
onthly report M

W
D

O
C

 w
ill provide to 

each client agency during the allocation period.   
 

Figure 5.2 
Exam

ple of a C
lient A

gency’s M
onthly U

sage 
R

eport
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 K

ey D
ates for Im

plem
entation 

 If a regional shortage is declared, the allocation period w
ill cover tw

elve consecutive 
m

onths, e.g. July 1
st of a given year through June 30. B

arring unforeseen large-scale 
circum

stances, the R
egional S

hortage Level w
ill be set for the entire allocation period, 

w
hich w

ill provide the client agencies an established w
ater supply shortage allocation 

am
ount.  Figure 5.3 Illustrates the M

etropolitan tim
eline for allocations during a tw

o year 
period.   

 
Figure 5.3: M

etropolitan W
ater D

istrict 
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age 22 
 It im

portant to note, M
W

D
O

C
 does not anticipate calling for allocation unless the 

M
etropolitan B

oard declares a shortage through it W
S

A
P

; and no later than 30 days 
from

 M
E

T declaration w
ill M

W
D

O
C

 announce allocation to its client agencies.  
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 R

evisiting the Plan 
 C

alculating and determ
ine how

 the am
ount of im

ported w
ater each client agency 

receives during a w
ater shortage is not an easy task.  The key objective in developing 

this allocation plan is to ensure that a proper and fair distribution of w
ater is given to 

each client agency.  H
ow

ever, due to the com
plexity of this issue and the potential for 

unforeseen circum
stances that m

ay occur during an allocation year, M
W

D
O

C
 offers the 

opportunity to review
 and refine com

ponents of this plan w
here deem

ed necessary.   
 A

fter one year of im
plem

entation, the M
W

D
O

C
 staff and client agencies have the 

opportunity to revisit the plan and offer any recom
m

endations to the M
W

D
O

C
 B

oard that 
w

ill im
prove the m

ethod, calculation, and approach of this plan.   
 M

etropolitan has a sim
ilar process w

hich w
ill allow

 opportunity to review
 their plan as 

approved. 

M
W

D
O

C
 D

raft W
ater S
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 A

ppendix A
 

 List of A
cronym

s:  
 A

F- A
cre-feet 

IA
W

P
-Interim

 A
gricultural W
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rogram

 
M

&
I- M

unicipal and Industrial  
M

E
T-M

etropolitan W
ater D

istrict of Southern C
alifornia 

W
S

A
P

-W
ater S

upply A
llocation P

lan 
 D

efinitions:  
 Extraordinary Increases in Production: Local w

ater production efforts that increase 
local supplies, including purchasing w

ater transfers or overproducing groundw
ater yield.  

 G
roundw

ater R
ecovery: The extraction and treatm

ent of groundw
ater m

aking it usable 
for a variety of applications by rem

oving high levels of chem
icals and/or salts.  

 In-lieu deliveries: M
etropolitan-supplied w

ater bought to replace w
ater that w

ould 
otherw

ise be pum
ped from

 the groundw
ater basins.  

 O
verproducing groundw

ater yield: W
ithdraw

al (rem
oval) of groundw

ater over a period 
of tim

e that exceeds the recharge rate of the supply aquifer. A
lso referred to as overdraft 

or m
ining the aquifer.  

 Seasonal Shift- W
ater requested in a period of low

 dem
and (w

inter) for use in high 
dem

and periods (sum
m

er). This w
ater w

ill not be available beyond 2009.  
 Seaw

ater B
arrier: The injection of w

ater by O
C

W
D

 into w
ells along the coast to protect 

the O
C

W
D

 groundw
ater basin from

 seaw
ater intrusion. The injected w

ater acts like a 
w

all, blocking seaw
ater that w

ould otherw
ise m

igrate into groundw
ater basins as a result 

of pum
ping inland. 
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 List of A

cronym
s: 

A
f- A

cre-feet 
CW

D
- County W

ater D
istrict 

D
W

P- D
rought M

anagem
ent Plan 

IA
W

P-Interim
 A

gricultural W
ater Program

 Reductions and Rates 
IICP- Increm

ental Interruption and Conservation Plan 
IRP- Integrated Resources Plan 
M

&
I- M

unicipal and Industrial 
M

W
D

- M
unicipal W

ater D
istrict 

RU
W

M
P- Regional U

rban W
ater M

anagem
ent Plan 

SW
P - State W

ater Project  
W

SD
M

- W
ater Surplus and D

rought M
anagem

ent  
 

D
efinitions: 
Extraordinary Increases in Production- Local w

ater production efforts that increase local supplies, 
including purchasing w

ater transfers or overproducing groundw
ater yield.  

G
roundw

ater Recovery- The extraction and treatm
ent of groundw

ater m
aking it usable for a variety 

of applications by rem
oving high levels of chem

icals and/or salts. 
In-lieu deliveries- M

etropolitan-supplied w
ater bought to replace w

ater that w
ould otherw

ise be 
pum

ped from
 the groundw

ater basins. 
O

verproducing groundw
ater yield- W

ithdraw
al (rem

oval) of groundw
ater over a period of tim

e that 
exceeds the recharge rate of the supply aquifer.  A

lso referred to as overdraft or m
ining the 

aquifer. 
 Seasonal Shift- W

ater requested in a period of low
 dem

and for use in high dem
and periods.  This 

w
ater w

ill not be available beyond 2009. 
Seaw

ater Barrier- The injection of fresh w
ater into w

ells along the coast to protect coastal 
groundw

ater basins from
 seaw

ater intrusion.  The injected fresh w
ater acts like a w

all, blocking 
seaw

ater that w
ould otherw

ise seep into groundw
ater basins as a result of pum

ping. 
Surface Storage O

perating A
greem

ent D
em

and- D
eliveries m

ade to the San D
iego County W

ater 
A

uthority under the Surface Storage O
perating A

greem
ent.  W

ater delivered under this program
 

is used by San D
iego County W

ater A
uthority to offset peak period delivery requirem

ents. 
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 Section 1:  Introduction 
Calendar Year 2007 introduced a num

ber of w
ater supply challenges for the M

etropolitan W
ater D

istrict 
of Southern California (M

etropolitan) and its service area.  Critically dry conditions affected all of 
M

etropolitan’s m
ain supply sources.  In addition, a ruling in the Federal Courts in A

ugust 2007 provided 
protective m

easures for the D
elta Sm

elt in the Sacram
ento-San Joaquin River D

elta w
hich brought 

uncertainty about future pum
ping operations from

 the State W
ater Project.  This uncertainty, along w

ith 
the im

pacts of dry conditions, raised the possibility that M
etropolitan w

ould not have access to the 
supplies necessary to m

eet total firm
 dem

ands
1 and w

ould have to allocate shortages in supplies to the 
m

em
ber agencies 2. 

In preparing for this possibility, M
etropolitan staff w

orked jointly w
ith the m

em
ber agency m

anagers 
and staff to develop a W

ater Supply A
llocation Plan (Plan).  This Plan includes the specific form

ulas for 
calculating m

em
ber agency supply allocations and the key im

plem
entation elem

ents needed for 
adm

inistering an allocation should a shortage be declared.  U
ltim

ately, the Plan w
ill be the foundation 

for the urban w
ater shortage contingency analysis required under W

ater Code Section 10632 and w
ill be 

incorporated into M
etropolitan’s Regional U

rban W
ater M

anagem
ent Plan (RU

W
M

P). 

Section 2:  D
evelopm

ent Process 

M
em

ber A
gency Input 

Betw
een July 2007 and February 2008, M

etropolitan staff w
orked cooperatively w

ith the m
em

ber 
agencies through a series of m

em
ber agency m

anager m
eetings and w

orkgroups to develop a form
ula 

and im
plem

entation plan to allocate supplies in case of shortage.  These w
orkgroups provided an arena 

for in-depth discussion of the objectives, m
echanics, and policy aspects of the different parts of the Plan.  

M
etropolitan staff also m

et individually w
ith fifteen m

em
ber agencies for detailed discussions of the 

elem
ents of the recom

m
ended proposal.  M

etropolitan introduced the elem
ents of the proposal to 

m
any nonm

em
ber retail agencies in its service area by providing presentations and feedback to a 

num
ber of m

em
ber agency caucuses, w

orking groups, and governing boards.  The discussions, 
suggestions, and com

m
ents expressed by the m

em
ber agencies during this process contributed 

significantly to the developm
ent of this Plan.   

Board of D
irectors Input 

Throughout the developm
ent process M

etropolitan’s Board of D
irectors w

as provided w
ith regular 

progress reports on the status of this Plan, w
ith oral reports in Septem

ber, O
ctober, and D

ecem
ber 

2007, an Inform
ation Board of D

irectors Letter w
ith a draft of the Plan in N

ovem
ber 2007, and a Board 

of D
irectors Report w

ith staff recom
m

endations in January 2008.  Based on W
ater Planning and 

Stew
ardship Com

m
ittee discussion of the staff recom

m
endations and further review

 of the report by 

                                                           
1 Firm

 dem
ands are also referred to as uninterruptable dem

ands; likew
ise non-firm

 dem
ands are also called interruptible 

dem
ands. 

2 See A
ppendix A

 for list of m
em

ber agencies.
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 the m

em
ber agencies, refinem

ents w
ere incorporated into the Plan for final consideration and action in 

February 2008.  The Plan w
as adopted at the February 12, 2008 Board of D

irectors m
eeting

3. 

Section 3:  Review
 of H

istorical Shortage Plans
4 

The Plan incorporates key features and principles from
 the follow

ing historical shortage allocation plans 
but w

ill supersede them
 as the prim

ary and overarching decision tool for w
ater shortage allocation.   

Interruptible W
ater Service Program

 
A

s part of the new
 rate structure im

plem
ented in 1981, M

etropolitan’s Board of D
irectors adopted the 

Interruptible W
ater Service Program

 (Interruptible Program
) w

hich w
as designed to address short-term

 
shortages of im

ported supplies.  U
nder the Interruptible Program

, M
etropolitan delivered w

ater for 
particular types of use to its m

em
ber agencies at a discounted rate.  In return for this discounted rate, 

M
etropolitan reserved the right to interrupt delivery of this Interruptible Program

 w
ater so that 

available supplies could be used to m
eet m

unicipal and industrial dem
ands.   

Increm
ental Interruption and Conservation Plan  

The ability to interrupt specific deliveries w
as an im

portant elem
ent of M

etropolitan’s strategy for 
addressing shortage conditions w

hen it adopted the Increm
ental Interruption and Conservation Plan 

(IICP) in D
ecem

ber 1990.  Reductions in IICP deliveries w
ere used in concert w

ith specific objectives for 
conservation savings to m

eet needs during shortages.  The IICP reduced Interruptible Service deliveries 
in stages and provided a pricing incentive program

 to insure that reasonable conservation m
easures 

w
ere im

plem
ented.  

1995 D
rought M

anagem
ent Plan 

The 1995 D
rought M

anagem
ent Plan (D

M
P) w

as a w
ater m

anagem
ent and allocation strategy designed 

to m
atch supply and dem

and in the event that available im
ported w

ater supplies w
ere less than 

projected dem
ands.  A

dopted by the M
etropolitan Board of D

irectors in N
ovem

ber 1994, the 1995 D
M

P 
w

as a short-term
 plan designed to provide for the 1995 calendar year only. The prim

ary objective of the 
1995 D

M
P w

as to identify m
ethods to avoid im

plem
entation of m

andatory reductions.  The 1995 D
M

P 
included various phases and a step-by-step strategy for evaluating supply and dem

and conditions and 
utilizing M

etropolitan’s available options, w
ith the final phase being im

plem
entation of the revised IICP. 

1999 W
ater Surplus and D

rought M
anagem

ent Plan 
M

etropolitan staff began w
ork on the W

ater Surplus and D
rought M

anagem
ent (W

SD
M

) Plan in M
arch 

1997 as part of the Integrated W
ater Resources Plan (IRP), w

hich w
as adopted by M

etropolitan’s Board 
of D

irectors in January 1996.  The IRP established regional w
ater resource targets, identifying the need 

for developing resource m
anagem

ent policy to guide annual operations.  The W
SD

M
 Plan defined 

M
etropolitan’s resource m

anagem
ent policy by establishing priorities for the use of regional resources 

                                                           
3 A

 com
plete listing of m

em
ber agency m

eetings and Board of D
irectors reporting activities is contained in A

ppendix B of this 
report. 
4 A

 sum
m

ary of the key elem
ents in the follow

ing allocation plans is found in A
ppendix C. 
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 to achieve the region’s reliability goal identified in the IRP.  In A

pril 1999, M
etropolitan’s Board of 

D
irectors adopted the W

SD
M

 Plan.   
The W

SD
M

 Plan also included a set of principles and considerations for staff to address w
hen developing 

specific allocation m
ethods.  The W

SD
M

 Plan stated the follow
ing guiding principle to be follow

ed in 
developing any future allocation schem

e: 
“M

etropolitan w
ill encourage storage of w

ater during periods of surplus and w
ork jointly w

ith its 
m

em
ber agencies to m

inim
ize the im

pacts of w
ater shortages on the region’s retail consum

ers 
and econom

y during periods of shortage.”
5  

This principle reflects a central desire for allocation m
ethods that are both equitable and m

inim
ize 

regional hardship to retail w
ater consum

ers.  The specific considerations postulated by the W
SD

M
 Plan 

to accom
plish this principle include the follow

ing: 6 

� 
The im

pact on retail custom
ers and the econom

y 
� 

A
llow

ance for population and grow
th 

� 
Change and/or loss of local supply 

� 
Reclam

ation/Recycling 
� 

Conservation 
� 

Investm
ent in local resources 

� 
Participation in M

etropolitan’s interruptible program
s 

� 
Investm

ent in M
etropolitan’s facilities. 

Section 4:  W
ater Supply A

llocation Form
ula 

Based on the guiding principle and considerations described in the W
SD

M
 Plan, M

etropolitan staff and 
the m

em
ber agencies developed a specific form

ula for allocating w
ater supplies in tim

es of shortage.  
The form

ula seeks to balance the im
pacts of a shortage at the retail level w

hile m
aintaining equity on 

the w
holesale level, and takes into account grow

th, local investm
ents, changes in supply conditions and 

the dem
and hardening

7 aspects of non-potable recycled w
ater use and the im

plem
entation of 

conservation savings program
s.  The form

ula, described below
8, is calculated in three steps: base period 

calculations, allocation year calculations, and supply allocation calculations.  The first tw
o steps involve 

standard com
putations, w

hile the third section contains specific m
ethodology developed for this Plan. 

 Step 1: Base Period Calculations 
The first step in calculating a w

ater supply allocation is to estim
ate w

ater supply and dem
and using a 

historical base period w
ith established w

ater supply and delivery data.  The base period for each of the 
different categories of dem

and and supply is calculated using data from
 the three m

ost recent non-
shortage years, 2004-2006. 9 

                                                           
5 W

SD
M

 Plan, p. 1.  Em
phasis added. 

6 W
SD

M
 Plan, p. 2. 

7 D
em

and hardening is the effect that occurs w
hen all low

-cost m
ethods of decreasing overall w

ater dem
and have been applied 

(e.g., low
-flow

 toilets, w
ater recycling) and the rem

aining options to further decrease dem
and becom

e increasingly expensive 
and difficult to im

plem
ent. 

8 D
etailed operational elem

ents of these objectives and a num
erical exam

ple are discussed in A
ppendix D

 of this report. 
9 Exceptions to this m

ethodology are noted in the descriptions of base period calculations. 
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(a)
Base Period Local Supplies:  Local supplies for the base period are calculated using a three-year 
average of groundw

ater production, groundw
ater recovery, Los A

ngeles A
queduct supply, 

surface w
ater production, and other im

ported supplies.  N
on-potable recycling production is not 

included in this calculation due to its dem
and hardening effect. 

 
(b)

Base Period W
holesale D

em
ands:  Firm

 dem
ands on M

etropolitan for the base period are 
calculated using a three-year average of full-service, seaw

ater barrier, seasonal shift, and 
surface storage operating agreem

ent dem
and. 

 
(c)

Base Period Retail D
em

ands:  Total retail-level m
unicipal and industrial (M

&
I) dem

ands for the 
base period are calculated by adding the Base Period W

holesale D
em

ands and the Base Period 
Local Supplies.  This estim

ates an average total dem
and for w

ater from
 each agency. 

 
(d)

Base Period In-lieu D
eliveries:  Base period in-lieu deliveries to m

em
ber agency storage are 

calculated using a three-year average of in-lieu deliveries to long-term
 groundw

ater 
replenishm

ent, conjunctive use, cyclic, and supplem
ental storage program

s. 
 

(e)
Base Period Interim

 A
gricultural W

ater Program
 D

eliveries:  Through discussions w
ith the 

m
em

ber agencies, fiscal year 2003/04 w
as established as the base period for Interim

 
A

gricultural W
ater Program

 (IAW
P) deliveries.  This baseline w

ill rem
ain in place for the period 

in w
hich the IAW

P Reduction is in effect and for droughts continuing into successive years. 
 

(f)
Base Period Conservation:  Conservation savings for the base period are calculated using 
m

odeled estim
ates of the m

ost recent year’s savings from
 active program

s, code-based savings, 
and system

 losses.  This is different than other base period calculations because, for dem
and 

hardening purposes, it is preferable to use the m
ost recent estim

ate of installed w
ater savings 

as opposed to a three-year average.  M
odeled estim

ates are generated using device-based 
savings and decay rates provided by California U

rban W
ater Conservation Council and other 

recognized sources.  These estim
ates currently include savings accum

ulated from
 M

etropolitan 
funded program

s.  A
gencies w

ith verified conservation device installations from
 conservation 

efforts funded w
ithout M

etropolitan assistance can be added through an appeals process. 
 

(g)
Q

ualifying Conservation Rate Structure:  A
n additional consideration w

ill be given to agencies 
w

hose retail-level w
ater use is subject to a qualifying w

ater rate structure.  A
 qualifying rate 

structure is defined as one w
ith at least tw

o tiers of volum
etric rates, w

ith a price differential 
betw

een the bottom
 and top tiers of at least 10 percent.  A

gencies w
ith a qualifying rate 

structure w
ill be given a credit of .5 percent of the qualified Base Period Retail D

em
and to be 

added to the Base Period Conservation estim
ate listed above. 

D
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 Step 2: A

llocation Year Calculations 
The next step in calculating the w

ater supply allocation is estim
ating w

ater needs in the allocation year.  
This is done by adjusting the base period estim

ates of retail dem
and for population or econom

ic grow
th 

and changes in local supplies. 

(a)
A

llocation Year Retail D
em

ands:  Total retail M
&

I dem
ands for the allocation year are 

calculated by adjusting the Base Period Retail D
em

ands for grow
th.  The grow

th adjustm
ent is 

calculated using the average annual rate of population grow
th at the county level, as generated 

by the California D
epartm

ent of Finance, over the three-year base period.  O
n an appeals basis, 

m
em

ber agencies m
ay request that their adjustm

ent be calculated using a w
eighted 

com
bination of actual population and actual em

ploym
ent grow

th rates. 
 

(b)
A

llocation Year Local Supplies:  A
llocation year local supplies are estim

ated using the Base 
Period Local Supplies plus Base Period In-Lieu D

eliveries and adjusting for any local gain or loss 
in supply, including extraordinary increases in production.  In-lieu deliveries are added to reflect 
the corresponding reduction in base year local production that w

as required to certify in-lieu 
deliveries to storage.  Planned or scheduled increases in supply, w

hich are not due to 
extraordinary increases in production over the base year, are added to the Base Period Local 
Supplies.  Losses of local supply due to such things as hydrology or w

ater quality are subtracted 
from

 the Base Period Local Supplies
10.  These adjustm

ents are m
ade to give a m

ore accurate 
estim

ate of actual supplies in the allocation year and m
ore accurately reflect an agency’s 

dem
and for M

etropolitan supplies.  
 

(c)
A

llocation Year W
holesale D

em
ands:  D

em
ands on M

etropolitan for the allocation year are 
calculated by subtracting the A

llocation Year Local Supplies from
 the A

llocation Year Retail 
D

em
ands. 

Step 3: Supply A
llocation Calculations  

The final step is calculating the w
ater supply allocation for each m

em
ber agency based on the allocation 

year w
ater needs identified in Step 2.  The follow

ing table displays the elem
ents that form

 the basis for 
calculating the supply allocation.  Each elem

ent and its application in the allocation form
ula is discussed 

below
. 

                                                               
10

Losses of local supply that are not covered by this adjustm
ent include groundw

ater losses that are less than or equal to base 
period replenishm

ent deliveries (for a tw
o year period follow

ing interruptions of replenishm
ent deliveries) and supplies that 

w
ere used to cover IAW

P shortages and are no longer available to m
eet firm

 dem
ands.
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Table 1: Shortage A
llocation Index 

(a) 
Regional 

Shortage Level 

(b) 
Regional 
Shortage 

Percentage 

(c) 
Extraordinary 

Increased 
Production 
Percentage 

(d) 
W

holesale 
M

inim
um

 
Percentage 

(e) 
M

axim
um

 
Retail Im

pact 
Percentage 

(f) 
IA

W
P 

Reduction 

1 
5%

 
0%

 
92.5%

 
0.0%

 
30%

 

2 
10%

 
0%

 
85.0%

 
0.0%

 
30%

 

3 
15%

 
15%

 
77.5%

 
7.5%

 
40%

 

4 
20%

 
20%

 
70.0%

 
10.0%

 
50%

 

5 
25%

 
25%

 
62.5%

 
12.5%

 
75%

 

6 
30%

 
30%

 
55.0%

 
15.0%

 
90%

 

7 
35%

 
35%

 
47.5%

 
17.5%

 
100%

 

8 
40%

 
40%

 
40.0%

 
20.0%

 
100%

 

9 
45%

 
45%

 
32.5%

 
22.5%

 
100%

 

10 
50%

 
50%

 
25.0%

 
25.0%

 
100%

 

(a)
Regional Shortage Levels:  The form

ula allocates shortages of M
etropolitan supplies over ten 

levels. 
 

(b)
Regional Shortage Percentage:  The total regional shortage is determ

ined by dividing 
M

etropolitan’s available supplies by the sum
 of the A

llocation Year W
holesale D

em
ands and 

subtracting this am
ount from

 1, presented as a percentage in five percent increm
ents from

 five 
to 50. 
 

(c)
Extraordinary Increased Production A

djustm
ent:  This adjustm

ent accounts for extraordinary 
increases in local supplies in tim

es of shortage above the base period, including such efforts as 
purchasing w

ater transfers or overproducing groundw
ater yield.  In order not to discourage 

these efforts, only a percentage of the yield from
 these supplies is added back to A

llocation Year 
Local Supplies, as seen in Table 1.  This has the effect of “setting aside” the m

ajority of the yield 
for the agency w

ho procured the supply.   
 

(d)
W

holesale M
inim

um
 A

llocation:  The W
holesale M

inim
um

 A
llocation ensures a m

inim
um

 level 
of M

etropolitan supplied w
holesale w

ater service to the m
em

ber agencies equal to 100 percent 
of A

llocation Year W
holesale D

em
and m

inus one-and-a-half tim
es the Shortage Percent.  The 

W
holesale M

inim
um

 A
llocation ensures that m

em
ber agencies w

ill not experience shortages on 
the w

holesale level that are greater than one-and-a-half tim
es the Regional Shortage 

Percentage.   
 

(e)
M

axim
um

 Retail Im
pact A

djustm
ent:  The purpose of this adjustm

ent is to ensure that agencies 
w

ith a high level of dependence on M
etropolitan do not experience disparate shortages at the 
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retail level com
pared to other agencies w

hen faced w
ith a reduction in w

holesale w
ater 

supplies.  The M
axim

um
 Retail Im

pact Percentage is calculated as the difference betw
een the 

Regional Shortage Percentage and the W
holesale M

inim
um

 Percentage then prorated on a 
linear scale

11 based on each m
em

ber agency’s dependence on M
etropolitan at the retail level.  

This percentage is then m
ultiplied by the agency’s A

llocation Year W
holesale D

em
and to 

determ
ine an additional allocation.  For agencies that are 100 percent dependent on 

M
etropolitan, this w

ill result in a shortage equal to the Regional Shortage Percentage.  
 

(f)
Interim

 A
gricultural W

ater Program
 Reductions:  Certified Interim

 A
gricultural W

ater Program
 

(IA
W

P) allocation is calculated by decreasing the base year IAW
P deliveries by the IA

W
P 

Reduction Percentage as seen in Table 1.  Penalty rates for noncom
pliance w

ith this reduction 
schedule shall be consistent w

ith the rates described in A
dm

inistrative Code Section 4907.   
 

(g)
Conservation D

em
and H

ardening Credit:  The Conservation D
em

and H
ardening Credit 

addresses the increased difficulty in achieving additional w
ater savings at the retail level that 

com
es as a result of successful im

plem
entation of w

ater conserving devices and conservation 
savings program

s.  This supply credit is calculated in tw
o steps.  First, an estim

ated retail 
shortage percentage is calculated by adding W

holesale M
inim

um
 Percentage, Retail Im

pact 
A

llocation, and A
llocation Year Local Supplies and dividing by A

llocation Year Retail D
em

ands 
and then subtracting this from

 1.  Finally, this retail shortage percentage is m
ultiplied by the 

agency’s quantified conservation savings to find the Conservation D
em

and H
ardening Credit.  

This indicates the fraction of an agency’s conservation savings that w
ill be credited back to the 

agency as additional allocation.   
 

(h)
M

unicipal &
 Industrial A

llocation:  The allocation to an agency for its M
&

I retail dem
and is the 

sum
 of the W

holesale M
inim

um
 A

llocation, the Retail Im
pact A

djustm
ent, and the Conservation 

D
em

and H
ardening Credit. 

 
(i)

Total A
llocation:  The total allocation of M

etropolitan supplies to an agency is calculated by 
adding together the M

unicipal &
 Industrial A

llocation and the Interim
 A

gricultural W
ater 

Program
 Reductions.  This is the total am

ount of w
ater the agency w

ill receive from
 

M
etropolitan at any given Regional Shortage Level, factoring in local production, w

holesale 
allocation, retail allocation, IA

W
P allocation, and conservation

12.  

Section 5:  Plan Im
plem

entation 
The Plan w

ill take effect if a regional shortage is declared by the Board of D
irectors.  The follow

ing 
im

plem
entation elem

ents are necessary for adm
inistering the Plan during a tim

e of shortage.  These 

                                                           
11 This pro-rated adjustm

ent is only applied w
hen M

etropolitan Shortage Level is three or greater. 

12 See A
ppendix D

 for specific allocation form
ulae. 



D
R

A
FT

11 
 elem

ents cover the processes needed to declare a regional shortage level as w
ell as provide a penalty 

rate structure for enforcing each agency’s allocation. 
 A

llocation Period 
The allocation period covers tw

elve consecutive m
onths, from

 July of a given year through the follow
ing 

June.  This period w
as selected to m

inim
ize the im

pacts of varying State W
ater Project (SW

P) allocations 
and to provide m

em
ber agencies w

ith sufficient tim
e to im

plem
ent their outreach strategies and rate 

m
odifications.   

Setting the Regional Shortage Level 
M

etropolitan staff is responsible for recom
m

ending a Regional Shortage Level for the Board of D
irectors’ 

consideration.  The recom
m

endation shall be based on w
ater supply availability, and the 

im
plem

entation of M
etropolitan’s w

ater m
anagem

ent actions as outlined in the W
SD

M
 Plan.  

M
etropolitan staff w

ill keep the Board of D
irectors apprised to the status of w

ater supply conditions and 
m

anagem
ent actions through m

onthly reports to the W
ater Planning and Stew

ardship Com
m

ittee.  To 
further facilitate staff in the developm

ent of a recom
m

ended regional shortage level, m
em

ber agency 
requests for local supply adjustm

ents shall be subm
itted by A

pril 1
st. 

M
etropolitan’s Board of D

irectors, through the W
ater Planning and Stew

ardship Com
m

ittee, is 
responsible for approving the final Regional Shortage Level at its A

pril m
eeting.  By the A

pril m
eeting, 

the m
ajority of the w

inter snow
fall accum

ulation period w
ill have passed and w

ill allow
 staff to m

ake an 
allocation based on m

ore stable w
ater supply estim

ates.  Barring unforeseen large-scale circum
stances, 

the Regional Shortage Level w
ill be set for the entire allocation period, w

hich w
ill provide the m

em
ber 

agencies an established w
ater supply level for their planning.   

A
llocation A

ppeals Process 
A

n appeals process is necessary for the adm
inistration of any changes or corrections to an agency’s 

allocation.  M
etropolitan’s G

eneral M
anager w

ill designate, subsequent to a declaration of an allocation 
by the Board of D

irectors, an A
ppeals Liaison as the official point of contact for all inform

ation and 
inquiries regarding appeals.  A

ll M
em

ber A
gency G

eneral M
anagers w

ill be notified in w
riting of the 

nam
e and contact inform

ation of the A
ppeals Liaison.  O

nly appeals that are m
ade through the A

ppeals 
Liaison and in accordance w

ith the provisions outlined in A
ppendix G

 w
ill be evaluated. Basis for appeals 

claim
s can include but are not lim

ited to: 

� 
A

djusting erroneous historical data used in base period calculations 

� 
A

djusting for unforeseen loss or gain in local supply 

� 
A

djusting for extraordinary increases in local supply 

� 
A

djusting for population grow
th rates 

� 
Review

ing calculation of base period, allocation year and supply allocation figures for 
consistency w

ith the standards outlined in the Plan 

A
dditional details and a checklist for the appeals process are available in A

ppendix G
 and H

. 
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 A

llocation Penalty Rates 
M

em
ber agency allocations are enforced through a penalty rate structure. The applicable rates are 

based on M
etropolitan’s established tiered pricing structure

13.  Penalty rates and charges w
ill only be 

assessed to the extent that an agency’s total annual usage exceeds its total annual allocation. A
ny funds 

collected w
ill be applied tow

ards investm
ents in conservation and local resources developm

ent w
ithin 

the area the penalties are incurred.  N
o billing or assessm

ent of penalty rates w
ill take place until the 

end of the tw
elve-m

onth allocation period.   

(1)
Standard Penalty Rates:  The recom

m
ended penalty rate structure is an ascending block 

structure that provides a low
er penalty for m

inor overuse of allocations and a higher penalty for 
m

ajor overuse of allocations.  The structure and applicable rates are listed in Table 2. The 
penalty rates shall be based on the official M

etropolitan w
ater rates in effect the last day in June 

of the tw
elve-m

onth allocation period.   

 
(2)

Penalty Rates in Recognition of Section 135 of the M
W

D
 A

ct 16:  Section 135 of the 
M

etropolitan W
ater D

istrict A
ct declares that a m

em
ber agency has the right to invoke its 

preferential right to w
ater.  Each year, M

etropolitan calculates each agency’s percentage of 
preferential rights based on a form

ula of collected cum
ulative revenues.  Table 3 show

s the 
preferential rights percentages as of July 2007. 

 
 

                                                           
13 See A

ppendix E for tiered pricing rates as of January 10, 2008. 
14 The base w

ater rate shall be the applicable w
ater rate for the w

ater being purchased.  In m
ost cases, it w

ill be the Tier 1 rate 
(plus Treatm

ent Surcharge for treated w
ater deliveries).  H

ow
ever, it is possible that the w

ater being purchased w
ould be in the 

am
ount that w

ould put an agency beyond its Tier 1 lim
it.  In that case, the base w

ater rate w
ill be the Tier 2 rate (plus 

Treatm
ent Surcharge for treated w

ater deliveries). 
15 Penalty rate is the fully loaded untreated Tier 2 rate. 
16 For further definition of Preferential Rights, see A

ppendix F. 

Table 2: Standard Penalty Rates 

W
ater U

se 
Base W

ater Rate
14 

Penalty Rate
15 

Total Rate 

100%
 of A

llocation 
Tier 1 

0 
Tier 1 

Betw
een 100%

 and 115%
 

Tier 1 
2 x Tier 2 

Tier 1 + (2 x Tier 2) 

G
reater than  115%

 
Tier 1 

4 x Tier 2 
Tier 1 + (4 x Tier 2) 
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Table 3: Preferential W
ater Rights by M

em
ber A

gency
17 

M
em

ber A
gency 

Preferential Right as Percent of Total 

City of A
naheim

 
0.97%

 

City of Beverly H
ills 

1.01%
 

City of Burbank 
0.94%

 

Calleguas M
W

D
 

3.85%
 

Central Basin M
W

D
 

7.48%
 

City of Com
pton 

0.26%
 

Eastern M
W

D
 

3.11%
 

Foothill M
W

D
 

0.68%
 

City of Fullerton 
0.59%

 

City of G
lendale 

1.29%
 

Inland Em
pire U

tilities A
gency 

2.47%
 

Las Virgenes M
W

D
 

0.80%
 

City of Long Beach 
2.54%

 

City of Los A
ngeles 

20.97%
 

M
W

D
 of O

range County 
13.99%

 

City of Pasadena 
1.08%

 

San D
iego CW

A 
16.73%

 

City of San Fernando 
0.10%

 

City of San M
arino 

0.20%
 

City of Santa A
na 

0.77%
 

City of Santa M
onica 

0.88%
 

Three Valleys M
W

D
 

2.62%
 

City of Torrance 
1.17%

 

U
pper San G

abriel M
W

D
 

3.74%
 

W
est Basin M

W
D

 
8.16%

 

W
estern M

W
D

 
3.60%

 

There is a discounted penalty rate schedule in recognition of these preferential rights.  U
sing the 

regional supply am
ount used in the determ

ination of a Regional Shortage Level, M
etropolitan 

staff w
ill also calculate an allocation to each m

em
ber agency based on its m

ost recent 
preferential right percentage.  M

em
ber agencies that exceed allocations under the W

ater 
Supply A

llocation Plan form
ula but do not exceed an equivalent calculation using preferential 

rights w
ill be subject to the penalty rate schedule described in Table 4. 

                                                           
17 Calculated by M

etropolitan staff and audited June 30 of each year.
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A
s previously stated, the penalty rates shall be based on the official M

etropolitan w
ater rates in 

effect the last day in June of the tw
elve-m

onth allocation period.  M
etropolitan staff w

ill include 
equivalent preferential rights calculations in m

onthly reports of each m
em

ber agency’s w
ater 

use com
pared to allocations. 

Tracking and Reporting 
Subsequent to a declared regional shortage by the Board of D

irectors, M
etropolitan staff w

ill produce 
m

onthly reports of each m
em

ber agency’s w
ater use com

pared to its allocations based on m
onthly 

delivery patterns to be subm
itted by the m

em
ber agency.  In order to produce these reports, m

em
ber 

agencies are requested to subm
it their local supply use on a m

onthly basis and certify end of allocation 
year local supply use.  These reports and com

parisons are to be used for the purposes of tracking and 
com

m
unicating potential underage/overage of an agency’s annual allocations.  

Key D
ates for W

ater Supply A
llocation Im

plem
entation 

The tim
eline for im

plem
entation of an allocation is show

n in Table 5.  A brief description of this tim
eline 

follow
s: January to M

arch:  W
ater Surplus and D

rought M
anagem

ent reporting occurs at M
etropolitan’s 

W
ater Planning and Stew

ardship Com
m

ittee m
eetings.  These reports w

ill provide updated 
inform

ation on storage reserve levels and projected supply and dem
and conditions. 

 A
pril:  M

em
ber agencies report their projected local supplies for the com

ing allocation year.  
This inform

ation is incorporated in staff analysis of storage reserves and projected supply and 
dem

and conditions in order to provide an allocation recom
m

endation to the Board.  
M

etropolitan’s Board w
ill consider w

hether an allocation is needed.  A
 declaration of an 

allocation w
ill include the level of allocation to be in effect for the allocation year. 

 June 30
th:  The allocation year is com

plete. 
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The base w
ater rate shall be the applicable w

ater rate for the w
ater being purchased.  In m

ost cases, it w
ill be the Tier 1 rate 

(plus Treatm
ent Surcharge for treated w

ater deliveries).  H
ow

ever, it is possible that the w
ater being purchased w

ould be in the 
am

ount that w
ould put an agency beyond its Tier 1 lim

it.  In that case, the base w
ater rate w

ill be the Tier 2 rate (plus 
Treatm

ent Surcharge for treated w
ater deliveries). 

19 Penalty rate is the fully loaded untreated Tier 2 Rate.

Table 4: Preferential Right Penalty Rate
18 

W
ater U

se 
Base W

ater Rate 
Penalty Rate

19 
Total Rate 

100%
 of A

llocation 
Tier 1 

0 
Tier 1 

Betw
een 100%

 and 115%
 

Tier 1 
1 x Tier 2 

Tier 1 + (1 x Tier 2) 

G
reater than  115%

 
Tier 1 

3 x Tier 2 
Tier 1 + (3 x Tier 2) 
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July 1
st:  If the Board declared an allocation in A

pril, then it w
ill be effective starting July 1

st.  The 
allocation level w

ill be held through June 30
th, barring unforeseen circum

stances.  M
em

ber 
agencies w

ill now
 be requested to subm

it their local supply use on a m
onthly basis and certify 

end of allocation year local supply use.  Local production data m
ust be reported to M

etropolitan  
by the end of the m

onth follow
ing the m

onth of use (use in July m
ust be reported by the end of 

A
ugust).  This inform

ation w
ill be com

bined w
ith M

etropolitan sales inform
ation in order to 

track retail w
ater use throughout M

etropolitan’s service area.  Each m
onth M

etropolitan w
ill 

report on m
em

ber agency w
ater sales com

pared to their allocation am
ounts.  

 June 30
th:  The allocation year is com

plete.  
 July:  M

em
ber agency local supplies m

ust be certified for the m
onth of June, the last m

onth of 
the previous allocation year. 
 A

ugust:  M
etropolitan w

ill calculate each m
em

ber agency’s total potable w
ater use based on 

local supply certifications and actual sales data for the allocation year of July through June.  
Penalties w

ill be assessed for usage above a given m
em

ber agency’s final adjusted allocation 
(reflecting the actual local supply and im

ported w
ater use that occurred in the allocation year). 
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* M
em

ber agency projections of local supplies are due on A
pril 1

st to assist M
etropolitan staff in 

determ
ining the need for an allocation in the com

ing allocation year. 

Table 5: Board A
dopted A

llocation Tim
eline 

Year 
M

onth 
Year 1 Board 

A
llocation 

D
ecision 

Year 1 
A

llocation Year 
Year 2 Board 

A
llocation 

D
ecision 

Year 2 
A

llocation Year 

Year 1 

January 
 

 

 

 

February 

M
arch 

A
pril 

D
eclaration * 

M
ay 

 

June 

July 

Effective Period 
Continuous Tracking of Member Agency 

Local Supply and Imported Water Use 

A
ugust 

Septem
ber 

O
ctober 

N
ovem

ber 

D
ecem

ber 

Year 2 

January 

February 

M
arch 

A
pril 

D
eclaration * 

M
ay 

 

June 

July 
 

Effective Period 
Continuous Tracking of Member Agency 

Local Supply and Imported Water Use 

A
ugust 

A
ssess Penalties 

Septem
ber 

 

O
ctober 

N
ovem

ber 

D
ecem

ber 

Year 3 

January 

February 

M
arch 

A
pril 

M
ay 

June 
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 Revisiting the Plan 
There w

ill be a form
al revisit of the Plan com

m
encing in February 2010.  The scheduled revisit ensures 

the opportunity for M
etropolitan staff and the m

em
ber agencies to re-evaluate the plan and 

recom
m

end appropriate changes to the Board of D
irectors.  The Plan w

ill also be review
ed tw

elve 
m

onths follow
ing a Board of D

irectors im
plem

entation of the Plan to consider any im
m

ediate 
refinem

ents that are necessary based on lessons learned. 
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 A

ppendix A
:  M

em
ber A

gency List as of N
ovem

ber 2007
 

Source: http://m
w

dh2o.com
/m

w
dh2o/pages/m

em
berag/m

em
ber04.htm

l   

A
ppendix B:  W

ater Supply A
llocation Plan Process Tim

eline 

July 2007 
� 

City of Long Beach W
ater D

epartm
ent staff briefing 

� 
M

em
ber A

gency M
anagers/M

em
ber A

gency W
orkgroup m

eeting 
� 

N
orthern M

anagers G
roup m

eeting 
o 

Foothill M
W

D
, City of Pasadena, City of Long Beach, Calleguas M

W
D

, City of Los 
A

ngeles, W
est Basin M

W
D

, City of Burbank, Three Valleys M
W

D
, City of G

lendale, U
pper 

San G
abriel M

W
D

 

A
ugust 2007 
� 

Central Basin M
W

D
 staff briefing 

� 
Eastern M

W
D

 staff briefing 
� 

San D
iego CW

A staff briefing 
� 

M
em

ber A
gency M

anagers/M
em

ber A
gency W

orkgroup m
eeting 

� 
W

estern M
W

D
 staff briefing 

� 
City of Beverly H

ills staff briefing 

Septem
ber 2007 

� 
M

em
ber A

gency Subgroup m
eetings 

o 
M

W
D

 of O
range County, San D

iego CW
A, W

est Basin M
W

D
, Central Basin M

W
D

 
� 

M
W

D
 of O

range County staff briefing 
� 

M
em

ber A
gency W

orkgroup m
eeting 

� 
M

em
ber A

gency W
orkgroup m

eeting 
� 

M
W

D
 Board of D

irectors O
ral Report  

Table 6: M
em

ber A
gencies 

City of A
naheim

 
City of G

lendale 
City of San M

arino 

City of Beverly H
ills 

Inland Em
pire U

tilities A
gency 

City of Santa A
na 

City of Burbank 
Las Virgenes M

W
D

 
City of Santa M

onica 

Calleguas M
W

D
 

City of Long Beach 
Three Valleys M

W
D

 

Central Basin M
W

D
 

City of Los A
ngeles 

City of Torrance 

City of Com
pton 

M
W

D
 of O

range County 
U

pper San G
abriel M

W
D

 

Eastern M
W

D
 

City of Pasadena 
W

est Basin M
W

D
 

Foothill M
W

D
 

San D
iego CW

A 
W

estern M
W

D
 

City of Fullerton 
City of San Fernando 
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 O

ctober 2007 
� 

Inland Em
pire U

tilities A
gency staff briefing 

� 
Central Basin M

W
D

 Caucus M
eeting (included sub-agencies) 

� 
Three Valleys M

W
D

 staff briefing 
� 

M
W

D
 of O

range County staff briefing 
� 

W
est Basin M

W
D

 staff briefing 
� 

M
W

D
 Board of D

irectors O
ral Report 

N
ovem

ber 2007 
� 

W
est Basin M

W
D

 Caucus M
eeting (included sub-agencies) 

� 
W

est Basin W
ater U

sers A
ssociation presentation 

� 
W

alnut Valley M
W

D
 staff briefing (sub-agency of Three Valleys M

W
D

)  
� 

Foothill M
W

D
 M

anagers M
eeting (included sub-agencies) 

� 
Central Basin M

W
D

 staff briefing 
� 

City of Clarem
ont City Council (sub-agency of Three Valleys M

W
D

) 
� 

M
W

D
 Board of D

irectors Inform
ation Letter w

ith D
raft Proposal 

D
ecem

ber 2007 
� 

N
orthern M

anagers G
roup M

eeting 
� 

California D
epartm

ent of Public H
ealth staff briefing 

� 
City of Long Beach W

ater D
epartm

ent staff briefing 
� 

Santa A
na River W

atershed Project A
uthority presentation  

� 
Foothill M

W
D

 M
anagers M

eeting (included sub-agencies) 
� 

M
W

D
 Board of D

irectors O
ral Report 

January 2008 
� 

N
orthern M

anagers G
roup M

eeting 
� 

W
ater Replenishm

ent D
istrict Board of D

irectors presentation 
� 

Three Valleys M
W

D
 staff briefing 

� 
M

em
ber A

gency Conservation Coordinator’s G
roup presentation  

� 
M

em
ber A

gency M
anagers/M

em
ber A

gency W
orkgroup m

eeting 
� 

City of Chino H
ills presentation (sub-agency of IEU

A) 
� 

M
em

ber A
gency W

orkgroup m
eeting 

� 
H

em
et/San Jacinto Exchange Club presentation 

� 
M

W
D

 Board of D
irectors Report w

ith Staff Recom
m

ended W
ater Supply A

llocation Plan 

February 2008 
� 

M
W

D
 of O

range County and Irvine Ranch W
D

 staff briefing 
� 

M
W

D
 Board of D

irectors Action Item
 

� 
San G

abriel Valley W
ater Association M

eeting 
� 

O
range County W

ater Policy M
eeting 

� 
SCA

G
 W

ater Policy Task Force M
eeting 
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 A

ppendix C:  Sum
m

ary of H
istorical Shortage Plans 

These five elem
ents incorporated into the Plan have, in four out of five instances, been used in previous 

shortage plans.  Both the IICP and the 1995 D
M

P used a historical base period calculation, adjusted for 
grow

th, m
ade local supply adjustm

ents, and used conservation hardening credits in their form
ulations.  

The retail im
pact adjustm

ent is the only feature of the Plan that has not been used historically. 
 

Table 7: H
istorical Shortage Plan O

verview
 

Plan Elem
ent 

1991 IICP 
1995 D

M
P 

W
ater Supply 

A
llocation Plan 

H
istorical Base Period 

√ 
√ 

√ 

G
row

th A
djustm

ent 
√ 

√ 
√ 

Local Supply A
djustm

ent 
√ 

√ 
√ 

Conservation H
ardening Credit 

√ 
√ 

√ 

Retail Im
pact A

djustm
ent 

√ 

 A
ppendix D

:  W
ater Supply A

llocation Form
ula Exam

ple 
The follow

ing exam
ple gives a step-by-step description of how

 the form
ula w

ould be used to calculate 
an allocation of M

etropolitan supplies for a hypothetical m
em

ber agency.  A
ll num

bers are hypothetical 
for the purpose of the exam

ple and do not reflect any specific m
em

ber agency. 
Step 1: Base Period Calculations 

(a)
Base Period Local Supplies:  Calculated using a three-year average of groundw

ater (gw
), 

groundw
ater recovery (gw

r), Los A
ngeles A

queduct supply(laa), surface w
ater(sw

), and other 
non-M

etropolitan im
ported supplies(os).   

 
[(gw

1+gw
r 1+laa

1+sw
1+os

1)+(gw
2+gw

r 2+laa
2+sw

2+os
2)+(gw

3+gw
r 3+laa

3+sw
3+os

3)]÷ 
3=59,000 af 

 
(For the purpose of this exam

ple, assum
e that the three year average is 59,000 af.) 

 
(b)

Base Period W
holesale D

em
ands: Calculated using the sam

e three-year tim
e period as the Base 

Period Local Supplies.  The Base Period W
holesale D

em
ands include full-service (fs), seaw

ater 
barrier (sb), seasonal shift (ss), and surface storage operating agreem

ent (ssoa).   
 

[(fs
1+sb

1+ss
1+ssoa

1)+ (fs
2+sb

2+ss
2+ssoa

2)+(fs
3+sb

3+ss
3+ssoa

3)]÷3=69,000 af 
  

(For the purpose of this exam
ple, assum

e that the three year average is 69,000 af.) 
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(c)
Base Period Retail D

em
ands:  Calculated as the sum

 of the Base Period Local Supplies and Base 
Period W

holesale D
em

and. 
 

  59,000 + 69,000 = 128,000 af 
Figure 1: Base Period Calculations 

 
 

(d)
Base Period In-lieu D

eliveries: Calculated by averaging in-lieu deliveries from
 the sam

e three-
year period that w

as used to calculate the Base Period Local Supplies and D
em

ands.   
 

(4,000 af +5,000 af +4,500 af)÷3=4,500 af 
 

(e)
Base Period Interim

 A
gricultural W

ater Program
 D

eliveries:  Fiscal year 2003/04 w
as 

established as the base period for Interim
 A

gricultural W
ater Program

 (IA
W

P) deliveries 
Base Period IA

W
P D

eliveries = 6,000 af 
(f)

Base Period Conservation: Calculated using a tool developed by M
etropolitan staff that inputs 

the total am
ount of conservation savings devices and program

s installed by each m
em

ber 
agency and standardized w

ater savings factors provided by the CU
W

CC and other recognized 
bodies.   
 

Base Period Conservation=14,500 af 
 

(g)
Q

ualifying Conservation Rate Structure:  A
gencies that have retail use that is covered by a 

qualifying conserving w
ater rates structure w

ould be able to add .5 percent of their covered 
Base Period Retail D

em
and to the Base Period Conservation. 

59,000 

69,000 

128,000 

0 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

140,000 

160,000 

A
cre - Feet 

Base Period Local Supplies 
Base Period W

holesale D
em

and 
Base Period Retail D

em
and 
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 Step 2: A

llocation Year Calculations 

(a)
A

llocation Year Retail D
em

and: Calculated by adjusting the Base Period Retail D
em

and for 
grow

th that occurred since the Base Period using the average annual rate of county-level 
population grow

th over the three-year base period or a w
eighted com

bination of population 
and em

ploym
ent grow

th rates if an agency so requests through the appeals process. 

128,000 af  + 5,000 af (based on average annual grow
th rates)= 133,000 af 

Figure 2: A
llocation Year Retail D

em
and 

 

(b)
A

llocation Year Local Supplies:  Calculated by adding the Base Period Local Supplies (59,000 af), 
Base Year In-Lieu D

eliveries (4,500 af), and adjustm
ents for gains or losses of local supply. For 

the purposes of this exam
ple a net gain in local supply of 2,000 af is assum

ed. 

59,000 af + 4,500 af + 2,000 af =65,500 af 
Figure 3: A

llocation Year Local Supplies 

 
(c)

A
llocation Year W

holesale D
em

ands:  Calculated by subtracting the A
llocation Year Local 

Supplies (65,500 af) from
 the A

llocation Year Retail D
em

ands (133,000 af).   
  

133,000 af -65,500 af= 67,500 af 

59,000 

4,500 
2,000 

65,500 

0 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

A
cre - Feet 

Base Period Local Supply 
N

et gain 
A

llocation Year Local Supply 
In-lieu 

128,000 
133,000 

0 

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

140,000 

160,000 

A
cre - Feet 

Base Period Retail D
em

and 
Allocation Year Retail D

em
and 
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Figure 4: A
llocation Year W

holesale D
em

and 

 

Step 3: Supply A
llocation Calculations  

Regional Shortage Levels 1 &
2:  For regional shortages of 10 percent or less, the allocation is an across-

the-board reduction in w
holesale supplies to all agencies w

ith adjustm
ents for conservation dem

and 
hardening. There is no adjustm

ent to address disparate retail level shortages in Regional Shortage Levels 
1 &

 2.    
(a)

Regional Shortage Levels:  For the exam
ple, w

e w
ill use calculations from

 Table 1 for Regional 
Shortage Level 2. 
  

(b)
Regional Shortage Percentage:  The Regional Shortage Percentage at Regional Shortage Level 2 
= 10%

 
(c)

Extraordinary Increased Production A
djustm

ent:  There is no increase in A
llocation Year Local 

Supplies for Extraordinary Increased Production in Regional Shortage Levels 1 and 2. 
 

(d)
W

holesale M
inim

um
 A

llocation: Calculated by m
ultiplying the agency’s A

llocation Year 
W

holesale D
em

and (67,500 af) by the W
holesale M

inim
um

 Percentage (85%
) from

 the Table 1 
for Regional Shortage Level 2.    

67,500 af*.85  = 57,375 af 

Table 1: Shortage A
llocation Index 

(a) 
Regional 

Shortage Level 

(b) 
Regional 
Shortage 

Percentage 

(c) 
Extraordinary 

Increased 
Production 
Percentage 

(d) 
W

holesale 
M

inim
um

 
Percentage 

(e) 
M

axim
um

 
Retail Im

pact 
Percentage 

(f) 
IA

W
P 

Reduction 

2 
10%

 
0%

 
85.0%

 
0.0%

 
30%

 

133,000  
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em
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Figure 5: W
holesale M

inim
um

 A
llocation Shortage Level 2 

 
(e)

M
axim

um
 Retail Im

pact A
djustm

ent:  There is no adjustm
ent for M

axim
um

 Retail Im
pact 

A
djustm

ent for Regional Shortage Levels 1 and 2.   
 

(f)
Interim

 A
gricultural W

ater Program
 Reductions: Calculated by reducing the Base Year IA

W
P 

deliveries (6,000 af) by the IA
W

P Reduction Percentage (30%
).  A

t Regional Shortage Level 2 this 
agency w

ould see a 30 percent reduction in IAW
P deliveries in the allocation year.   

 
6,000 af x .30 = 1,800 af reduction 
6,000 af- 1,800 af= 4,200 af IA

W
P A

llocation 
 

Figure 6: Interim
 A

gricultural W
ater Program

 Reductions Shortage Level 2 

 

(g)
Conservation D

em
and H

ardening Credit:  Calculated by m
ultiplying the agency’s quantified 

conservation savings in acre-feet (14,500 af) by its estim
ated retail shortage percentage.  The 

retail shortage percentage is calculated by adding W
holesale M

inim
um

 A
llocation (57,375 af) 

and A
llocation Year Local Supplies (65,500 af), dividing by A

llocation Year Retail D
em

ands 
(133,000 af) and then subtracting this from

 1. . 
 

1- ((57,375 + 65,500) ÷ 133,000) = .076 = 7.6%
.  
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30,000 
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llocation 



D
R

A
FT

25 
 

14,500 af*.076= 1,102 af 
Figure 7: Conservation D

em
and H

ardening Credit Shortage Level 2 

 

(h)
M

unicipal &
 Industrial A

llocation:  Calculated by adding the W
holesale M

inim
um

 A
llocation 

(57,375 af) and the Conservation H
ardening Credit (1,102 af). 

57,375 af + af+1,102 af= 58,477 acre-feet. 
 Figure 8: M

unicipal and Industrial A
llocation Shortage Level 2 

 
(i)

Total A
llocation:  A

dd M
unicipal &

 Industrial A
llocation (58,477 af) and Interim

 Agricultural 
W

ater Program
 (4,200 af) totals. 

 58,477 af + 4,200 af = 62,677 af 
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Figure 9: Total A
llocation Shortage Level 2 

 
 

Regional Shortage Levels 3-10:  For deeper regional shortages greater than 10 percent, the A
llocation 

Plan form
ula includes a Retail Im

pact A
djustm

ent A
llocation to address disparate retail level shortages.  

This exam
ple w

ill follow
 the allocation form

ula through a Regional Shortage Level 4.   
(a)

Regional Shortage Levels:  Calculate from
 Table 1 for Regional Shortage Level 4. 

Table 1: Shortage A
llocation Index 

(a) 
Regional 

Shortage Level 

(b) 
Regional 
Shortage 

Percentage 

(c) 
Extraordinary 

Increased 
Production 
Percentage 

(d) 
W

holesale 
M

inim
um

 
Percentage 

(e) 
M

axim
um

 
Retail Im

pact 
Percentage 

(f) 
IA

W
P 

Reduction 

4 
20%

 
20%

 
70.0%

 
10.0%

 
50%

 

 
(b)

Regional Shortage Percentage:  The Regional Shortage Percentage at Regional Shortage 
Level 4 is 20%

 
 

(c)
Extraordinary Increased Production A

djustm
ent:  Let us assum

e that the agency has 
produced 3,700 af of extraordinary production of local supplies in a shortage year.  This is 
calculated by m

ultiplying the extraordinary production (3,700 af) and the Extraordinary 
Increase Percentage (20%

). 
 

3,700 af*.20=740 af 
 This is then added to the A

llocation Year Local Supply (65,500 af). 
 65,500 af + 740 af = 66,240 af 
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The A
llocation Year W

holesale D
em

and (67,500 af) is then decreased by the extraordinary local 
supply production (740 af) because A

llocation Year Retail D
em

ands (133,000 af) rem
ain 

unchanged. 
  

133,000 af- 66,240 af = 66,760 af  
or 

 
67,500 af-740 af=66,760 af 

 (d)
W

holesale M
inim

um
 A

llocation: Calculated by m
ultiplying the agency’s A

llocation Year 
W

holesale D
em

and (66,760 af) by the W
holesale M

inim
um

 Percentage (70%
) from

 the 
Table 1 for Regional Shortage Level 4.    
66,760 af*.70  = 46,732 af 

 
Figure 10: W

holesale M
inim

um
 A

llocation Shortage Level 4  
 

(e)
M

axim
um

 Retail Im
pact A

djustm
ent: Calculated first by determ

ining the agency’s 
dependence on M

etropolitan by dividing the A
llocation Year W

holesale D
em

and (66,760 af) 
by the A

llocation Year Retail D
em

and (133,000 af) and m
ultiplying by 100. 

 
(66,760 af/ 133,000 af)*100=50.2%

 
 

N
ext, this percentage dependence on M

etropolitan (50.2%
) is m

ultiplied by the M
axim

um
 Retail 

Im
pact Percentage for Shortage Level 4 (10%

). 
  

.502 * .10 =.050=5%
  

This percentage is now
 m

ultiplied by the A
llocation Year W

holesale D
em

and (66,760 af) for the 
M

axim
um

 Retail Im
pact A

djustm
ent. 

66,760 af*.050=3,351 af 
 (f)

Interim
 A

gricultural W
ater Program

 Reductions: Calculated by reducing the Base Year IA
W

P 
deliveries by the IAW

P Reduction Percentage.  U
nder a Regional Shortage Level 4 the agency 

66,760 
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40,000 
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w
ould see 50%

 reduction in IA
W

P deliveries in the allocation year.  W
e w

ill assum
e the 

agency has 6,000 af IAW
P w

ater. 
6,000 af * .50 = 3,000 af 

Figure 11: Interim
 A

gricultural W
ater Program

 Reductions Shortage Level 4 

 

(g)
Conservation D

em
and H

ardening Credit:  Calculated by adding W
holesale M

inim
um

 
A

llocation (46,732 af) and A
llocation Year Local Supplies (66,240 af), dividing by A

llocation 
Year Retail D

em
ands (133,000 af) and then subtracting this from

 1.   
 

1- ((46,732 + 66,240) ÷ 133,000) = .151 = 15.1%
.  

 
N

ext, m
ultiply the agency’s quantified conservation savings in acre-feet (14,500 af) by its 

estim
ated retail shortage percentage calculated in the step above. 

 
14,500 af*.151= 2,189.5af 
 

Figure 12: Conservation D
em

and H
ardening Credit Shortage Level 4 
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(h) M
unicipal &

 Industrial A
llocation:  Calculated by adding the W

holesale M
inim

um
 A

llocation 
(46,732 af), the M

axim
um

 Retail Im
pact A

djustm
ent (3,351 af), and the Conservation 

H
ardening Credit (2,189.5 af). 

46,732 af + 3,351af+ 2,189.5 af= 52,272.5 af 
Figure 13: M

unicipal and Industrial A
llocation Shortage Level 4 

 
(i)

Total A
llocation:  Calculated by adding the M

unicipal and Industrial A
llocation (52,272.5 af) 

and the Interim
 A

gricultural W
ater Program

 A
llocation (3,000 af).   

 
 

52,272.5 af + 3,000 af= 55,272.5 af 
 

Figure 14: Total A
llocation Shortage Level 4 
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 A

ppendix E:  W
ater Rates, Charges, and D

efinitions 

D
efinitions:  

(1)
Tier 1 Supply Rate - recovers the cost of m

aintaining a reliable am
ount of supply. 

(2)
Tier 2 Supply Rate - set at M

etropolitan's cost of developing additional supply to encourage efficient use of local 
resources.  

(3)
System

 A
ccess Rate – recovers a portion of the costs associated w

ith the delivery of supplies. 
(4)

System
 Pow

er Rate – recovers M
etropolitan’s pow

er costs for pum
ping supplies to Southern California. 

(5)
W

ater Stew
ardship Rate – recovers the cost of M

etropolitan’s financial com
m

itm
ent to conservation, w

ater 
recycling, groundw

ater clean-up and other local resource m
anagem

ent program
s. 

(6)
Replenishm

ent W
ater Rate – a discounted rate for surplus system

 supplies available for the purpose of replenishing 
local storage. 

(7)
Treated Replenishm

ent W
ater Rate – a discounted rate for surplus system

 supplies available for the purpose of 
replenishing local storage. 

(8)
Interim

 A
gricultural W

ater Rate – discounted rate for surplus system
 supplies available for the purpose of grow

ing 
agricultural, horticultural, or floricultural products. 

(9)
Treated Interim

 A
gricultural W

ater Program
 Rate – discounted rate for surplus system

 supplies available for the 
purpose of grow

ing agricultural, horticultural, or floricultural products .  
(10)

Treatm
ent Surcharge – recovers the costs of treating im

ported w
ater. 

Table 8: Tiered W
ater Pricing Rates and Charges 

Rate 
2007 

2008 

Tier 1 Supply Rate (dollars per acre-foot) 
$73 

$73 

Tier 2 Supply Rate (dollars per acre-foot) 
$169 

$171 

System
 A

ccess Rate (dollars per acre-foot) 
$143 

$143 

W
ater Stew

ardship Rate (dollars per acre-foot) 
$25 

$25 

System
 Pow

er Rate (dollars per acre-foot) 
$90 

$110 

Full Service U
ntreated Volum

etric Cost ($/A
F) 

 
 

                        Tier 1 
$331 

$351 
                         Tier 2 

$427 
$449 

 Replenishm
ent W

ater Rate: untreated (dollars per 
acre-foot) 

$238 
$258 

Interim
 A

gricultural W
ater Program

: untreated 
(dollars per acre-foot) 

$241 
$261 

Treatm
ent Surcharge (dollars per acre-foot) 

$147 
$157 

Full Service Treated Volum
etric Cost ($/A

F) 
 

 
                       Tier 1 

$478 
$508 

                        Tier 2 
$574 

$606 
 Treated Replenishm

ent W
ater Rate (treated dollars 

per acre-foot) 
$360 

$390 

Treated Interim
 A

gricultural W
ater Program

 (dollars 
per acre-foot) 

$364 
$394 

Readiness-to-Serve Charge (m
illions of dollars) 

$80 
$82 

Capacity Charge (dollars per cubic foot second) 
$6,800 

$6,800 
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(11)
Readiness-to-Serve Charge - a fixed charge that recovers the cost of the portion of system

 capacity that is on 
standby to provide em

ergency service and operational flexibility.  
(12)

Capacity Charge – the capacity charge recovers the cost of providing peak capacity w
ithin the distribution system

. 
 

http://w
w

w
.m

w
dh2o.com

/m
w

dh2o/pages/finance/finance_03.htm
l 

 A
ppendix F: Preferential Rights 

A
ny review

 of M
etropolitan’s m

ethods for allocating supplies during shortages m
ust recognize Section 

135 of the 1927 M
etropolitan W

ater D
istrict A

ct (Act).  U
nder Section 135, each m

em
ber agency has a 

preferential right to a percentage of M
etropolitan's available w

ater supplies based on a legislatively 
established form

ula.  That percentage is equal to the ratio of each m
em

ber agency's total accum
ulated 

paym
ents to M

etropolitan's capital costs and operating expenses com
pared to the total of all m

em
ber 

agencies' paym
ents tow

ard those costs, exem
pting paym

ents for w
ater purchases.  A

s a result, a 
m

em
ber agency's preferential right roughly equals it’s pro rata share of all tax assessm

ents and other 
paym

ents. 
In the event of a w

ater supply shortage or drought, any M
etropolitan m

em
ber agency can request that 

its preferential right be invoked; how
ever, M

etropolitan's Board of D
irectors has never exercised this 

provision of the A
ct, even in response to the tw

o statew
ide droughts in 1976-77 and 1987-92. 

A
ppendix G

: A
llocation A

ppeals Process 

Step 1: A
ppeals Subm

ittal:   
A

ll appeals shall be subm
itted to the A

ppeals Liaison in the form
 of a w

ritten letter signed by the 
M

em
ber A

gency G
eneral M

anager.  Each appeal m
ust be subm

itted as a separate request, subm
ittals 

w
ith m

ore than one appeal w
ill not be considered.  The appeal request is to include: 

� 
A

 designated M
em

ber A
gency staff person to serve as point of contact. 

� 
The type of appeal (erroneous baseline data, loss of local supply, etc.). 

� 
The quantity (in acre-feet) of the appeal. 

� 
A

 justification for the appeal w
hich includes supporting docum

entation. 
A

 m
inim

um
 of 60 days are required to coordinate the appeals process w

ith M
etropolitan’s Board 

process. 
Step 2: N

otification of Response and Start of A
ppeals Process  

The A
ppeals Liaison w

ill phone the designated M
em

ber A
gency staff contact w

ithin 3 business days of 
receiving the appeal to provide an initial receipt notification, and schedule an appeals conference.  
Subsequent to the phone call, the Liaison w

ill send an e-m
ail to the A

gency G
eneral M

anager and 
designated staff contact docum

enting the conversation.  A
n official notification letter confirm

ing both 
receipt of the appeal subm

ittal, and the date of the appeals conference, w
ill be m

ailed w
ithin 2 business 

days follow
ing the phone contact 

Step 3: A
ppeals Conference 

A
ll practical efforts w

ill be m
ade to hold an appeals conference betw

een M
etropolitan staff and 

M
em

ber A
gency staff at M

etropolitan’s U
nion Station H

eadquarters w
ithin 15 business days of receiving 
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 the appeal subm

ittal.  The appeals conference w
ill serve as a forum

 to review
 the subm

ittal m
aterials, 

and ensure that there is consensus understanding as to the spirit of the appeal.  M
etropolitan staff w

ill 
provide an initial determ

ination of the size of the appeal (sm
all or large), and review

 the corresponding 
steps and tim

eline for com
pleting the appeals process.   

Steps 4-7 of the appeals process differ depending upon the size of the appeal 

Sm
all A

ppeals 
Sm

all appeals are defined as those that w
ould change an agency’s allocation by less than 10 percent, or 

are less than 5,000 acre-feet in quantity.  Sm
all appeals are evaluated and approved or denied by 

M
etropolitan staff.   

Step 4: Prelim
inary D

ecision 
M

etropolitan staff w
ill provide a prelim

inary notice of decision to the M
em

ber A
gency w

ithin 10 
business days of the appeals conference.  The A

ppeals Liaison w
ill m

ail a w
ritten letter to the M

em
ber 

agency staff contact and G
eneral M

anager, stating the prelim
inary decision and the rationale for 

approving or denying the appeal. 

Step 5: Clarification Conference 
Follow

ing the prelim
inary decision the A

ppeals Liaison w
ill schedule a clarification conference.  The 

M
em

ber A
gency m

ay choose to decline the clarification conference if they are satisfied w
ith the 

prelim
inary decision.  D

eclining the clarification conference serves as acceptance of the prelim
inary 

decision, and the decision becom
es final. 

Step 6: Final D
ecision 

M
etropolitan staff w

ill provide a final notice of decision to the M
em

ber A
gency w

ithin 10 business days 
of the clarification conference.  The A

ppeals Liaison w
ill m

ail a w
ritten letter to the M

em
ber agency staff 

contact and G
eneral M

anager, stating the final decision and the rationale for the decision.  A
 copy of the 

letter w
ill also be provided to M

etropolitan executive staff. 

Step 6a: Board Resolution of Sm
all A

ppeal Claim
s 

M
em

ber agencies m
ay request to forw

ard appeals that are denied by M
etropolitan staff to the 

Board of D
irectors through the W

ater Planning and Stew
ardship Com

m
ittee for final resolution.  

The request for Board resolution shall be subm
itted to the A

ppeals Liaison in the form
 of a 

w
ritten letter signed by the M

em
ber A

gency G
eneral M

anager, this request w
ill be adm

inistered 
according to Steps 6 and 7 of the large appeals process. 

Step 7: Board N
otification 

M
etropolitan staff w

ill provide a report to the Board of D
irectors, through the W

ater Planning and 
Stew

ardship Com
m

ittee, on all subm
itted appeals including the basis for determ

ination of the outcom
e 

of the appeal. 
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 Large A

ppeals 
Large appeals are defined as those that w

ould change an agency’s allocation by m
ore than 10 percent, 

and are larger than 5,000 acre-feet.  Large appeals are evaluated and approved or denied by the Board 
of D

irectors. 

Step 4: Prelim
inary Recom

m
endation 

M
etropolitan staff w

ill provide a prelim
inary notice of recom

m
endation to the M

em
ber A

gency w
ithin 

10 business days of the appeals conference.  The A
ppeals Liaison w

ill m
ail a w

ritten letter to the 
M

em
ber agency staff contact and G

eneral M
anager, stating the prelim

inary recom
m

endation and the 
rationale for the recom

m
endation.  A

 copy of the draft recom
m

endation w
ill also be provided to 

M
etropolitan executive staff. 

Step 5: Clarification Conference 
Follow

ing the prelim
inary recom

m
endation the A

ppeals Liaison w
ill schedule a clarification conference.  

The M
em

ber A
gency m

ay choose to decline the clarification conference if the satisfied w
ith prelim

inary 
recom

m
endation.  D

eclining the clarification conference signifies acceptance of the prelim
inary 

recom
m

endation, and the recom
m

endation becom
es final. 

Step 6: Final recom
m

endation 
M

etropolitan staff w
ill provide a final notice of recom

m
endation to the M

em
ber A

gency w
ithin 

10business days of the clarification conference . The Appeals Liaison w
ill m

ail a w
ritten letter to the 

M
em

ber agency staff contact and G
eneral M

anager, stating the final recom
m

endation and the rationale 
for the recom

m
endation.  A

 copy of the final recom
m

endation w
ill also be provided for M

etropolitan 
executive review

. 

Step 7: Board A
ction 

M
etropolitan staff shall refer the appeal to the Board of D

irectors through the W
ater Planning and 

Stew
ardship Com

m
ittee for approval.  
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 A

ppendix H
: A

ppeals Subm
ittal Checklist 

A
ppeal Subm

ittal 
� 

W
ritten letter (E-m

ail or other electronic form
ats w

ill not be accepted) 

� 
Signed by the A

gency G
eneral M

anager  

� 
M

ailed to the appointed M
etropolitan A

ppeals Liaison 

Con
tact In

form
ation 

� 
D

esignated staff contact  
� 

G
eneral M

anager 
o 

N
am

e 
o 

N
am

e 
o 

A
ddress 

o 
A

ddress 
o 

Phone N
um

ber 
o 

Phone N
um

ber 
o 

E-m
ail A

ddress 
o 

E-m
ail A

ddress 

T
ype of A

ppeal  
� 

State the type of appeal 
o 

Erroneous historical data used in base period calculations 

� 
M

etropolitan D
eliveries 

� 
Local Production 

� 
G

row
th adjustm

ent 

� 
Conservation savings 

o 
U

nforeseen loss or gain in local supply 
o 

Extraordinary increases in local supply 

Q
uan

tity of A
ppeal 

� 
State the quantity in acre-feet of the appeal 

Justification
 an

d Supportin
g D

ocum
en

tation
 

� 
State the rationale for the appeal  

� 
Provide verifiable docum

entation to support the stated rationale 
o 

Exam
ples of verifiable docum

entation Include, but are not lim
ited to: 

� 
Billing Statem

ents 

� 
Invoices for conservation device installations  

� 
Basin G

roundw
ater/W

aterm
aster Reports 

� 
CA

 D
epartm

ent of Finance econom
ic or population data 

� 
D

epartm
ent of Public H

ealth reports 
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 A

ppendix I: Frequently A
sked Q

uestions 

G
eneral Q

uestions 

1) 
W

hat w
ould be considered a “shortage” that w

ould cause the plan to go into effect? 

A
nsw

er:  A
n allocation m

ay be needed in a condition w
here projected w

ater supplies and reasonably 
m

anaged storage w
ithdraw

als are not adequate to m
eet projected dem

ands for w
ater. 

 

2) 
Can allocations be carried over to future m

onths (use underutilization in one m
onth to offset 

exceeding allocations in other m
onths? 

A
nsw

er:  M
em

ber agency allocations are annual in nature.  Technically, there is no such thing as an 
under or over utilization on a m

onthly basis.  H
ow

ever, M
etropolitan w

ill report m
onthly tracking to 

m
em

ber agencies for their inform
ation. 

 

3) 
Can unused allocation credits be sold to other agencies? 

A
nsw

er:  N
o.  U

nused allocations rem
ain w

ithin the regional pool of w
ater supplies to be distributed 

or allocated in a later year. 

 

4) 
H

ow
 w

ill the allocations be enforced (other than penalties)? W
ill there be any physical restrictions 

or w
ill agencies be allow

ed to overdraw
 w

ith penalties? 

A
nsw

er:  W
ater use in excess of a m

em
ber agency’s allocation w

ill be enforced through the penalty 
rate structure as defined in the W

ater Supply A
llocation Plan.  H

ow
ever, M

etropolitan reserves the 
right to im

pose physical restrictions on w
ater deliveries. 

 5) 
In the revisit of the plan in the third year, w

hat w
ill be the process for re-evaluating the plan and 

incorporating changes/recom
m

endations from
 m

em
ber agencies prior to recom

m
ending any 

proposed changes? 

A
nsw

er:  The process w
ill be sim

ilar to the one used to develop the plan, m
eaning a collaborative 

m
em

ber agency process w
here issues can be discussed.  Proposed resolutions to issues w

ill be taken 
to the Board for approval. 
 

Interim
 A

gricultural W
ater Program

 Issues 

6) 
H

ow
 w

ill M
etropolitan track IA

W
P vs. M

&
I usage in an allocation? 

A
nsw

er:  M
etropolitan w

ill look at total deliveries to each m
em

ber agency and track those deliveries 
against the sum

 of the agency’s m
onthly IAW

P reduction lim
its and W

SA
P allocation lim

its.  This w
ill 

give a rough feel for how
 an agency is tracking.  IA

W
P m

ay need to be certified w
ithin a m

onth, if an 
M

&
I allocation is declared.  The current IA

W
P requirem

ent is a three-m
onth certification tim

efram
e.  

Shortening the certification deadline w
ill allow

 m
ore tim

ely reporting of perform
ance against 

allocation targets. 
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  Conservation H

ardening Credit 

7) 
H

ow
 w

ill M
etropolitan evaluate appeals for larger conservation hardening credits due to 

Conservation-based rate structure savings? 

A
nsw

er:  A
gencies w

ith qualifying conservation-based rate structures receive, by default, a credit of 
0.5 percent of their retail dem

and that is covered by the rate structure.  A
n appeal for a larger 

hardening credit w
ill, at a m

inim
um

, need to include docum
entation of savings that are larger than 

the .5 percent.  A
n appeal w

ill be approved or denied on the basis of the docum
entation. 

 

8) 
A

re conservation savings due to higher w
ater prices factored into the conservation data that leads 

to a conservation hardening credit for a m
em

ber agency?  

A
nsw

er:  Price-effect savings are not included as part of the calculation of conservation for the 
conservation hardening credit. 

 

9) 
H

ow
 current is the conservation data used to calculate each m

em
ber agency’s allocation baseline 

(CY 2006 or later)? 

A
nsw

er:  The conservation data used is from
 the m

ost recent calendar year w
ith com

plete data.  For 
an allocation declared in April of 2009, M

etropolitan w
ill w

ork to use data through the end of 2008, 
if it is com

plete. 

 

10) If an agency has been m
anaging and conserving w

ater over the base period, doesn’t an allocation 
plan penalize such a conservation-conscious agency? 

A
nsw

er:  The plan recognizes these efforts and the im
pacts through the conservation hardening 

credit.  This is consistent w
ith the goal to provide w

ater on a needs-basis through the W
ater Supply 

A
llocation Plan. 

 Local Supplies 
 11) W

hat is the process to request a loss of local supply adjustm
ent? 

A
nsw

er:  The loss of local supply adjustm
ent increases the am

ount of w
ater M

etropolitan w
ill have 

to deliver under a given allocation.  For this reason, an initial estim
ate of loss of local supplies needs 

to be subm
itted by A

pril 1, 2009.  These adjustm
ents w

ill be taken into account as M
etropolitan 

staff recom
m

ends the depth of allocation that is needed. 

O
nce an allocation is declared, M

etropolitan w
ill need to track sales against the allocation on a 

m
onthly basis.  This w

ill require agencies to certify their local w
ater used each m

onth, so 
M

etropolitan can track how
 each agency is faring com

pared to their allocation.  A
s the year 

progresses and m
ore inform

ation on actual local supply use becom
e available, m

em
ber agency 
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allocations w
ill be adjusted to reflect the actual local supply use.  M

em
ber agencies can subm

it 
appeals to have local supplies that are in excess of their baseline period use characterized as 
“extraordinary” production, as opposed to norm

al gains in local supply.  M
etropolitan m

ay also ask 
to review

 a m
em

ber agency’s local supply projection if actual production data for the year indicates 
local supplies that are significantly different than the projection subm

itted on April 1st. 

  
12) H

ow
 w

ill actual data for local production that occurs w
ithin an allocation year be view

ed vs. 
projected local production data that the allocation is based on? 

A
nsw

er:  M
em

ber agency projections of local supply for the com
ing allocation year w

ill be subm
itted 

to M
etropolitan by A

pril 1
st of each year.  This inform

ation w
ill be used to help determ

ine the need 
and depth of an allocation in the com

ing allocation year.  Initial m
em

ber agency allocations w
ill be 

set based on these local supply assum
ptions.  A

s the year progresses, m
em

ber agency allocation 
lim

its w
ill be adjusted by the actual local supply production that occurs w

ithin the year. 

 
13) W

ill M
et review

 initial forecasted local supplies to screen for potential gam
ing or unrealistic 

estim
ates? 

A
nsw

er:  Forecasted local supplies w
ill require docum

entation as to reasons w
hy it is different from

 
the base period.  A

s m
entioned in Q

uestions 13 and 14, final m
em

ber agency allocations w
ill reflect 

the actual local supply use that occurs w
ithin the allocation year, w

hich should lim
it potential 

“gam
ing” of the allocation fram

ew
ork. 

 
14) W

hat is the im
pact if large loss-of-local-supply adjustm

ents are given up front and then actual local 
supplies are higher than estim

ated in the allocation year? 

A
nsw

er:  If actual local supplies are higher than estim
ated, regional w

ater use w
ill be low

er than 
expected and w

ill result in a lesser need for an allocation in the follow
ing year.  It is possible that 

loss of local supply adjustm
ents given at the beginning of the period w

ill result in a higher allocation 
level than needed.  This is w

hy it is critical for agencies to provide accurate and docum
ented 

estim
ates of their supplies. 

 15) W
hat criteria w

ill be used to determ
ine the difference betw

een “planned increases” and 
“extraordinary increases” in local supply? 

A
nsw

er:  Planned increases are defined as increased local supplies that have been previously 
identified through U

W
M

P’s and/or other planning or CIP docum
ents.  “Extraordinary Increases” are 

defined as increased local supplies that occur solely due to the circum
stances in that year. 

 

16) H
ow

 w
ill the tw

o year perform
ance requirem

ent for Replenishm
ent interruption affect adjustm

ents 
for loss of local supply? 
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A
nsw

er:  The allocation form
ula does not allow

 a loss of local supply for agencies that purchased 
replenishm

ent w
ater in the base period (lim

ited by the annual average am
ount of replenishm

ent 
w

ater purchased) until a period of tw
o years follow

ing the end of the base period. 
 

17) Extraordinary increased production adjustm
ent: w

hy penalize the agencies at all, even w
ith a 

percentage adjustm
ent? 

A
nsw

er:  The extraordinary increased production adjustm
ent does not penalize agencies.  Instead, it 

is consistent w
ith the regional sharing concept that is one of the foundations of the plan. 

 Penalty Rates and Billing 
 18) H

ow
 w

ill M
etropolitan collect any penalties for over use in an allocation?  W

ill the penalties be 
assessed as a one-tim

e lum
p-sum

 paym
ent or w

ill they be spread over tim
e? 

A
nsw

er:  Penalties w
ill be assessed for w

ater sales that are above an agency’s 12-m
onth allocation 

am
ount.  Penalties w

ill be assessed in one lum
p-sum

.   

 

19) H
ow

 w
ill certifications be factored into determ

ination of final penalty status?  H
ow

 soon w
ill 

M
etropolitan have a good accounting of Full Service vs. Interim

 A
gricultural W

ater Program
 (IAW

P) 
deliveries? 

A
nsw

er:  M
em

ber agencies m
ay be required to subm

it IA
W

P certifications w
ithin one m

onth of the 
m

onth of use.  W
ater not certified w

ithin this tim
efram

e as IA
W

P w
ill be counted as full service 

deliveries.  Certification of deliveries out of M
etropolitan’s groundw

ater conjunctive use accounts 
w

ill be treated in the sam
e w

ay. 

 20) W
hat w

ill be the billing tim
efram

e for penalties? 

A
nsw

er:  There w
ill be a one-m

onth delay betw
een the end of the 12-m

onth allocation period and 
the assessm

ent of penalties.  This delay w
ill allow

 for local supply certifications, w
hich w

ill m
odify an 

agency’s final allocation total.  A
n allocation that goes into effect in July w

ill run from
 July through 

June of the follow
ing year.  Each m

onth during the allocation period, m
em

ber agencies m
ust certify 

the use of local supplies in their service area.  This w
ill allow

 M
etropolitan to properly track actual 

w
ater use w

ithin each m
em

ber agency, w
hich w

ill result in adjustm
ents to each agency’s allocation 

lim
it.  This allocation period w

ill end in June, w
ith local supply certifications due in the follow

ing 
m

onth (July).  Based on these certifications, M
etropolitan w

ill assess penalties for the 12-m
onth 

allocation period on the bills that are sent out in A
ugust. 

 

21) W
ill the allocation penalties accrue interest? 

A
nsw

er:  Late paym
ents w

ill be handled as defined in Section 4508 of M
etropolitan’s A

dm
inistrative 

Code, w
hich sets forth additional charges for delinquent paym

ents.  In general, late charges are 
equivalent to tw

o percent of the delinquent paym
ent for each m

onth or portion thereof that such 
paym

ent rem
ains delinquent. 
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 Seaw

ater Barrier D
eliveries 

 22) H
ow

 w
ill M

etropolitan handle deliveries to seaw
ater barrier that are required for m

ixing w
ith 

recycled w
ater to m

eet state requirem
ents? 

A
nsw

er:  Seaw
ater Barrier deliveries w

ill be treated the sam
e as other full service w

ater 
deliveries.  D

eliveries for Seaw
ater Barrier purposes w

ill be counted tow
ard an agency’s allocation 

lim
it. 

 Base Period
 

 23) W
ill the base period data be available online?  H

ow
 often w

ill it be updated? 

A
nsw

er:  The base period data w
ill not likely change, except in cases w

here recertification of M
W

D
 

purchases from
 2004-2006 take place.  The data supporting each m

em
ber agency’s allocation w

ill be 
available through M

etropolitan’s m
em

ber agency w
ebsite. 

 

24) W
hat is the source for the non-M

W
D

 data? 

A
nsw

er:  Local supply inform
ation is provided by the m

em
ber agencies. 

 25) W
hat is the source for the em

ploym
ent grow

th rates? 

A
nsw

er:  The W
SAP does not use em

ploym
ent grow

th rates as a default.  A
gencies that file an 

appeal to use em
ploym

ent grow
th rates as part of their grow

th adjustm
ent w

ill be required to have 
docum

entation of the source of those grow
th rates. 

  

A
ppendix C

  
 M

W
D

O
C

 G
row

th A
djustm

ent Table per C
lient A

gency 
  



A
ttachm

ent A

Population of M
W

D
O

C
 R

etail W
ater A

gencies
Increase

P
ct of

(D
ecrease)

M
W

D
O

C
W

ater A
gency

Jan-06
Jan-07

Jan-08
06 to 08

Increase
B

rea
39,471

39,672
40,069

598
1.3%

B
uena P

ark
81,397

82,280
82,985

1,588
3.5%

E
ast O

range C
W

D
 R

etail Zone
3,651

3,642
3,665

14
0.0%

E
l Toro W

D
50,989

51,275
51,623

634
1.4%

Fountain  V
alley, C

ity of
57,801

57,974
58,424

623
1.4%

G
arden G

rove, C
ity of

172,897
173,434

174,515
1,618

3.5%
G

olden S
tate W

ater C
o.

166,573
167,186

168,683
2,110

4.6%
H

untington B
each, C

ity of
201,978

202,675
203,490

1,512
3.3%

Irvine R
anch W

D
 includ. O

P
A

309,976
318,550

329,263
19,287

42.1%
La H

abra
62,001

62,520
62,957

956
2.1%

La P
alm

a
15,291

15,329
15,413

122
0.3%

Laguna B
each C

W
D

 includ. E
B

S
21,621

21,704
21,796

175
0.4%

M
esa C

onsolidated W
D

108,657
108,997

109,624
967

2.1%
M

oulton N
iguel W

D
167,957

168,314
169,559

1,602
3.5%

N
ew

port B
each

64,428
64,854

65,317
889

1.9%
O

range
136,654

137,129
139,946

3,292
7.2%

S
an C

lem
ente

55,031
54,919

55,158
127

0.3%
S

an Juan C
apistrano

39,540
39,849

40,357
817

1.8%
S

anta M
argarita W

D
147,424

150,400
151,977

4,553
9.9%

S
eal B

each
25,033

25,452
25,588

555
1.2%

S
errano W

D
6,543

6,559
6,597

54
0.1%

S
outh C

oast W
D

37,292
37,434

37,653
361

0.8%
Trabuco C

anyon W
D

14,831
14,882

14,961
130

0.3%
Tustin

66,938
67,075

67,706
768

1.7%
W

estm
inster

93,762
93,970

94,555
793

1.7%
Y

orba Linda W
D

75,082
75,998

76,747
1,665

3.6%
Total of M

W
D

O
C

 A
gencies

2,222,818
2,242,073

2,268,628
45,810

100.0%

S
ource:  C

enter for D
em

ographic R
esearch, C

S
U

 Fullerton, S
ept. 2008 (unpublished data set).  

N
um

bers are for the actual service area of the w
ater agency, w

hich m
ay be different than the 

political boundary.  N
um

bers are tied to the S
tate D

ept. of Finance num
bers for total population of 

O
range C

ounty.

P
repared by M

unicipal W
ater D

istrict of O
range C

ounty
1/15/09

A
ppendix D

  
 M

W
D

O
C

 C
onservation H

ardening C
redit Table per C

lient 
A

gency 



Passive C
onservation Savings per M

W
D

O
C

 client agency

M
W

D
O

C
's N

atural R
eplacem

ent
21,861

             
A

F
M

W
D

O
C

's N
ew

 C
onstruction

14,009
             

A
F

M
W

D
O

C
's Total Passive

35,870
             

A
F

W
ater A

genc y
B

rea, C
ity of

327
                  

410
                  

737
                      

B
uena P

ark, C
ity of

254
                  

774
                  

1,028
                   

E
O

C
W

D
75

                     
650

                  
725

                      
E

l Toro W
D

-
                   

441
                  

441
                      

Fountain V
alley, C

ity of
87

                     
710

                  
797

                      
G

arden G
rove, C

ity of
99

                     
1,468

               
1,567

                   
G

olden S
tate W

C
512

                  
1,668

               
2,180

                   
H

untington B
each, C

ity of
554

                  
2,114

               
2,668

                   
Irvine R

anch W
D

 today
4,367

               
2,524

               
6,891

                   
La H

abra, C
ity of

84
                     

511
                  

594
                      

La P
alm

a, C
ity of

16
                     

184
                  

201
                      

Laguna B
each C

W
D

 
37

                     
364

                  
401

                      
M

esa C
onsolidated W

D
27

                     
1,011

               
1,037

                   
M

oulton N
iguel W

D
1,692

               
1,754

               
3,446

                   
N

ew
port B

each, C
ity of

109
                  

1,118
               

1,227
                   

O
range, C

ity of, total
706

                  
1,368

               
2,073

                   
S

an C
lem

ente
349

                  
636

                  
985

                      
S

an Juan C
apistrano

224
                  

407
                  

632
                      

S
anta M

argarita W
D

3,649
               

1,099
               

4,748
                   

S
eal B

each, C
ity of

97
                     

210
                  

307
                      

S
errano W

D
11

                     
95

                     
107

                      
S

outh C
oast W

D
 

52
                     

508
                  

560
                      

Trabuco C
anyon W

D
196

                  
109

                  
306

                      
W

estm
inster, C

ity of
31

                     
851

                  
882

                      
Y

orba Linda W
D

455
                  

875
                  

1,330
                   

TO
TA

L
14,009

             
21,861

             
35,870

                 

A
F saving by 

new
 

construction

A
F saving by 

N
atural 

R
eplacem

ent
Total Passive 

Savings

D
 R

 A
 F T

M
W

D
O

C
 A

llocation
 8/20/08

Passive C
onservation by N

ew
 C

onstruction

W
ater A

gency
[1]

FY 1993
FY 2008

%
 Share

B
rea, C

ity of
9,329

               
11,842

2,513
                   

2.33%
327

                  
B

uena P
ark, C

ity of
17,600

             
19,550

1,950
                   

1.81%
254

                  
E

O
C

W
D

14,772
             

15,346
574

                      
0.53%

75
                     

E
l Toro W

D
10,015

             
9,900

-
                       

0.00%
-

                   
Fountain V

alley, C
ity of

16,133
             

16,805
672

                      
0.62%

87
                     

G
arden G

rove, C
ity of

33,360
             

34,123
763

                      
0.71%

99
                     

G
olden S

tate W
C

37,901
             

41,838
3,937

                   
3.66%

512
                  

H
untington B

each, C
ity of

48,044
             

52,300
4,256

                   
3.95%

554
                  

Irvine R
anch W

D
 today

57,360
             

90,923
33,563

                 
31.17%

4,367
               

La H
abra, C

ity of
11,608

             
12,251

643
                      

0.60%
84

                     
La P

alm
a, C

ity of
4,193

               
4,316

123
                      

0.11%
16

                     
Laguna B

each C
W

D
 

8,273
               

8,554
281

                      
0.26%

37
                     

M
esa C

onsolidated W
D

22,969
             

23,175
206

                      
0.19%

27
                     

M
oulton N

iguel W
D

39,861
             

52,864
13,003

                 
12.08%

1,692
               

N
ew

port B
each, C

ity of
25,414

             
26,250

836
                      

0.78%
109

                  
O

range, C
ity of, total

31,081
             

36,505
5,424

                   
5.04%

706
                  

S
an C

lem
ente

14,450
             

17,136
2,686

                   
2.49%

349
                  

S
an Juan C

apistrano
9,255

               
10,979

1,724
                   

1.60%
224

                  
S

anta M
argarita W

D
24,976

             
53,022

28,046
                 

26.05%
3,649

               
S

eal B
each, C

ity of
4,778

               
5,525

747
                      

0.69%
97

                     
S

errano W
D

2,169
               

2,255
86

                        
0.08%

11
                     

S
outh C

oast W
D

 
11,550

             
11,948

398
                      

0.37%
52

                     
Trabuco C

anyon W
D

2,487
               

3,997
1,510

                   
1.40%

196
                  

W
estm

inster, C
ity of

19,347
             

19,585
238

                      
0.22%

31
                     

Y
orba Linda W

D
19,891

             
23,387

3,496
                   

3.25%
455

                  
TO

TA
L

496,816
           

604,376
107,675

               
100%

14,009
             

[2]

[2] M
W

D
O

C
's "N

ew
 C

onstruction" S
aving A

m
ount from

 M
W

D
 (as of C

Y
 2006)

[1]  N
um

bers certified by the retail agencies to M
W

D
O

C
 for the A

nnual R
etail S

ervice C
onnection C

harge.

Increase in N
ew

 
Service 

C
onnections

Passive saving 
per A

gency by 
new

 
construction 

(A
F)

D
 R

 A
 F T

M
W

D
O

C
 A

llocation
 8/20/08



Passive C
onservation by N

atural R
eplacem

ent

W
ater A

gency
1

FY 1993
%

 Share
B

rea, C
ity of

9,329
               

1.88%
410

                      
B

uena P
ark, C

ity of
17,600

             
3.54%

774
                      

E
O

C
W

D
14,772

             
2.97%

650
                      

E
l Toro W

D
10,015

             
2.02%

441
                      

Fountain V
alley, C

ity of
16,133

             
3.25%

710
                      

G
arden G

rove, C
ity of

33,360
             

6.71%
1,468

                   
G

olden S
tate W

C
37,901

             
7.63%

1,668
                   

H
untington B

each, C
ity of

48,044
             

9.67%
2,114

                   
Irvine R

anch W
D

 today
57,360

             
11.55%

2,524
                   

La H
abra, C

ity of
11,608

             
2.34%

511
                      

La P
alm

a, C
ity of

4,193
               

0.84%
184

                      
Laguna B

each C
W

D
 

8,273
               

1.67%
364

                      
M

esa C
onsolidated W

D
22,969

             
4.62%

1,011
                   

M
oulton N

iguel W
D

39,861
             

8.02%
1,754

                   
N

ew
port B

each, C
ity of

25,414
             

5.12%
1,118

                   
O

range, C
ity of, total

31,081
             

6.26%
1,368

                   
S

an C
lem

ente
14,450

             
2.91%

636
                      

S
an Juan C

apistrano
9,255

               
1.86%

407
                      

S
anta M

argarita W
D

24,976
             

5.03%
1,099

                   
S

eal B
each, C

ity of
4,778

               
0.96%

210
                      

S
errano W

D
2,169

               
0.44%

95
                        

S
outh C

oast W
D

 
11,550

             
2.32%

508
                      

Trabuco C
anyon W

D
2,487

               
0.50%

109
                      

W
estm

inster, C
ity of

19,347
             

3.89%
851

                      
Y

orba Linda W
D

19,891
             

4.00%
875

                      
TO

TA
L

496,816
           

100.00%
21,861

                 
[2]

[2] M
W

D
O

C
's N

atural R
eplacem

ent S
aving A

m
ount from

 M
W

D
 (as of C

Y
 2006)

[1]  N
um

bers certified by the retail agencies to M
W

D
O

C
 for the A

nnual R
etail S

ervice C
onnection C

harge.

Passive Saving 
per A

gency by 
N

atural 
R

eplacem
ent 

(A
F)

D
 R

 A
 F T

M
W

D
O

C
 A

llocation
 8/20/08
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Comprehensive Demand Discussion 



A
p

p
en

d
ix F

: C
o

m
p

reh
en

sive D
em

an
d

 D
iscu

ssio
n

 

 
1 

1.0 
W

ater D
em

an
d

  
A

nalysis of w
ater dem

and is based on the sam
e regional area as the analysis for supplies.  T

he 

follow
ing analysis addresses the greater regional dem

and context w
ithin the O

range C
ounty 

W
ater 

D
istrict 

boundary; 
the 

project-specific 
analysis 

dem
and 

calculations 
are 

based 
on 

inform
ation provided by the project proponent. 

1.1.1 
S

u
p

p
ly 

an
d

 
D

em
an

d
 

C
o

m
p

ariso
n

 
at 

th
e 

M
etro

p
o

litan
 L

evel 

A
 

supply 
and 

dem
and 

com
parison 

is 
necessary 

at 
the 

M
etropolitan 

service 
area 

level 
to 

determ
ine if supplies are adequate, and if not, how

 to allocate insufficient supplies betw
een 

m
em

ber agencies at the basin level.   

1.1.1.1. 
D

em
an

d
 in

 M
etro

p
o

litan
’s S

ervice A
rea  

M
etropolitan defines “firm

 dem
ands” as projected firm

 sales plus 70 percent of projected Interim
 

A
gricultural W

ater P
rogram

 sales.  D
em

and projections are based on grow
th forecasted in the 

S
outhern C

alifornia A
ssociation of G

overnm
ents 2004 R

egional T
ransportation P

lan and the S
an 

D
iego A

ssociation of G
overnm

ents 2030 forecasts.  F
irm

 dem
ands are calculated by M

etropolitan 

as 
total 

dem
ands 

(retail 
m

unicipal 
and 

industrial 
as 

w
ell 

as 
agricultural 

dem
ands) 

less 

conservation and local supplies (groundw
ater, recycled w

ater, local surface supplies used by 

m
em

ber agencies).  F
irm

 dem
ands on M

etropolitan projected from
 2010 to 2030 are show

n in 

T
able 1-1.   

T
ab

le 1-1: P
ro

jected
 M

etro
p

o
litan

 F
irm

 D
em

an
d

s in
 A

verag
e, S

in
g

le D
ry an

d
 M

u
ltip

le D
ry 

Y
ear T

yp
es (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

F
irm

 D
em

ands in an 
A

verage Y
ear 

2,036,000 
1,947,000 

1,983,000 
2,110,000 

2,246,000 

F
irm

 D
em

ands in a S
ingle 

D
ry Y

ear 
2,320,000 

2,196,000 
2,229,000 

2,358,000 
2,487,000 

F
irm

 D
em

ands in a 
M

ultiple D
ry Y

ear 
2,392,000 

2,302,000 
2,309,000 

2,448,000 
2,585,000 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan.  p. II-8 through II-10. 

 

1.1.1.2. 
S

u
p

p
ly an

d
 D

em
an

d
 C

o
m

p
ariso

n
 

S
upplies in M

etropolitan’s service area are sufficient to m
eet firm

 dem
ands in average years 

through 2025.  C
urrently existing supplies are insufficient to m

eet firm
 dem

ands by 2030, as 

show
n in, as show

n in T
able 1-2.  

A
p

p
en

d
ix F

: C
o

m
p

reh
en

sive D
em

an
d

 D
iscu

ssio
n

 

 
2 

T
ab

le 1-2: S
u

p
p

ly D
em

an
d

 C
o

m
p

ariso
n

 fo
r M

etro
p

o
litan

 in
 A

verag
e Y

ears w
ith

 In
terim

 
D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal S

upply
a 

2,225,679 
2,179,178 

2,199,677 
2,221,176 

2,231,925 
F

irm
 D

em
ands

b 
2,036,000 

1,947,000 
1,983,000 

2,110,000 
2,246,000 

S
urplus (D

eficit) 
189,679 

232,178 
216,677 

111,176 
(14,075) 

D
eficit (as %

 o
f D

em
an

d
) 

0%
 

0%
 

0%
 

0%
 

-1%
 

a. F
rom

 E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

., E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

., E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

. 
b. F

rom
 T

able 1-1: P
rojected M

etropolitan F
irm

 D
em

ands in A
verage, S

ingle D
ry and M

ultiple D
ry Y

ear T
ypes (acre-ft/ye

ar). 

 S
upplies in M

etropolitan’s service area are sufficient to m
eet firm

 dem
ands in single dry years 

through 2025.  C
urrently existing supplies are insufficient to m

eet firm
 dem

ands by 2030, as 

show
n in T

able 1-3. 

T
ab

le 1-3: S
u

p
p

ly D
em

an
d

 C
o

m
p

ariso
n

 fo
r M

etro
p

o
litan

 in
 S

in
g

le D
ry Y

ears w
ith

 In
terim

 
D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal S

upply
a 

2,594,922 
2,554,103 

2,511,283 
2,469,464 

2,423,054 
F

irm
 D

em
ands

b 
2,320,000 

2,196,000 
2,229,000 

2,358,000 
2,487,000 

S
urplus (D

eficit) 
274,922 

358,103 
282,283 

111,464 
(63,946) 

D
eficit (as %

 o
f D

em
an

d
) 

0%
 

0%
 

0%
 

0%
 

-3%
 

a. F
rom

 T
able 4-8: In-B

asin S
torage S

upplies, 2030 (acre-feet/year), T
able 4-7: C

alifornia A
queduct S

upplies w
ith Interim

 D
elta O

perating 
R

ules, 2030 (acre-feet/year), T
able 4-4: C

olorado R
iver A

queduct S
upplies, 2030 (acre-feet/year) 

b. F
rom

 T
able 5-1: P

rojected M
etropolitan F

irm
 D

em
ands in A

verage, S
ingle D

ry and M
ultiple D

ry Y
ear T

ypes (acre-ft/ye
ar). 

 C
urrently existing supplies are insufficient in m

ultiple dry years to m
eet firm

 dem
ands in all years 

as show
n in T

able 1-4. 

T
ab

le 1-5: S
u

p
p

ly D
em

an
d

 C
o

m
p

ariso
n

 fo
r M

etro
p

o
litan

 in
 M

u
ltip

le D
ry Y

ears w
ith

 In
terim

 
D

elta O
p

eratin
g

 R
u

les (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal S

upply
a 

1,960,543 
1,909,386 

1,896,229 
1,884,072 

1,868,494 
F

irm
 D

em
ands

b 
2,392,000 

2,302,000 
2,309,000 

2,448,000 
2,585,000 

S
urplus (D

eficit) 
(431,457) 

(392,614) 
(412,771) 

(563,928) 
(716,506) 

D
eficit (as %

 o
f D

em
an

d
) 

-18%
 

-17%
 

-18%
 

-23%
 

-28%
 

a. F
rom

 E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

., E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

., E
rro

r! R
eferen

ce so
u

rce n
o

t fo
u

n
d

. 
b. F

rom
 T

able 1-1: P
rojected M

etropolitan F
irm

 D
em

ands in A
verage, S

ingle D
ry and M

ultiple D
ry Y

ear T
ypes (acre-ft/ye

ar). 

 

1.2 
R

eg
io

n
al W

ater D
em

an
d

 
R

egional projected dem
and in O

C
W

D
’s service area, show

n in T
able 1-6, is based upon dem

and 

estim
ated by the individual producers and subm

itted to the M
unicipal W

ater D
istrict of O

range 

C
ounty (M

W
D

O
C

) as part of its A
nnual S

urvey in spring 2008.  D
em

ands of m
em

ber agencies 



A
p

p
en

d
ix F

: C
o

m
p

reh
en

sive D
em

an
d

 D
iscu

ssio
n

 

 
3 

located outside of the O
range C

ounty G
roundw

ater B
asin w

ere rem
oved from

 the dataset.  N
on-

potable dem
ands w

ere also rem
oved from

 the dataset.   

T
ab

le 1-6: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 an
 N

o
rm

al Y
ear (acre-ft/year) 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
 

76,520 
81,548 

86,760 
87,540 

87,659 
F

ullerton 
32,650 

32,800 
32,800 

32,600 
32,400 

S
anta A

na 
48,950 

50,834 
54,090 

56,810 
56,810 

M
W

D
O

C
 (in basin)   

342,841 
362,646 

369,814 
373,880 

375,928 
T

o
tal D

em
an

d
 

500,961 
527,828 

543,464 
550,830 

552,797 
S

ource: M
W

D
O

C
. W

ater D
em

ands (A
cre-feet) in the O

C
W

D
 B

asin. P
rojections by the R

etail A
gency. D

raft. 2008. P
rovided by M

W
D

O
C

 
staff upon request. 

 

1.2.1.1. 
R

eg
io

n
al D

ry Y
ear D

em
an

d
s 

R
egional dry year dem

ands are typically higher than average year dem
ands; this is largely due to 

lack of rainfall and subsequent need for increased w
ater for landscaping in dry years.  U

pdated 

dem
ands from

 the spring 2008 M
W

D
O

C
 A

nnual S
urvey w

ere used as the baseline, norm
al year 

dem
and.  D

ry year dem
ands w

ere based on the percent increase over norm
al year dem

ands 

provided in the U
rban W

ater M
anagem

ent P
lans for the agencies listed below

.  A
naheim

 and 

S
anta A

na projected a 105.5 percent increase in single dry year dem
ands over norm

al year 

dem
ands.  F

ullerton and M
W

D
O

C
 used 106 percent of norm

al year dem
ands to represent single 

dry year dem
ands.  T

he results are incorporated into T
able 1-7.   

T
ab

le 1-7: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 a S
in

g
le D

ry Y
ear (acre-ft/year) 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
a 

80,729  
86,033  

91,532  
92,355  

92,480  
F

ullerton
b 

34,609  
34,768  

34,768  
34,556  

34,344  
S

anta A
na

c 
51,642  

53,630  
57,065  

59,935  
59,935  

M
W

D
O

C
 (in basin)  d 

363,411 
384,405 

392,003 
396,313 

398,484 
T

o
tal D

em
an

d
 

530,391 
558,836 

575,368 
583,158 

585,242 
a. S

ingle dry year dem
and increase of 105.5%

 from
 C

ity of A
naheim

 U
rban W

ater M
anagem

ent P
lan. 2005. p. 4-22. 

b. S
ingle dry year dem

and increase of 106%
 from

 C
ity of F

ullerton U
rban W

ater M
anagem

ent P
lan. 2005. p. 4-12. 

c. 
S

ingle dry year dem
and increase of 105.5%

 from
 C

ity of S
anta A

na U
rban W

ater M
anagem

ent P
lan. 2005, p. 4-21. 

d. S
ingle dry year dem

and increase of 106%
 from

 M
W

D
O

C
 U

rban W
ater M

anagem
ent P

lan. 2005. p. 133. 
S

ource: M
W

D
O

C
. W

ater D
em

ands (A
cre-feet) in the O

C
W

D
 B

asin. P
rojections by the R

etail A
gency. D

raft. 2008. P
rovided by M

W
D

O
C

 
staff upon request. 

 A
 sim

ilar approach w
as used to calculate dem

and w
ithin the basin in m

ultiple dry year conditions.  

H
ow

ever, for the m
ultiple dry year scenario, dem

ands w
ere averaged betw

een the three m
ultiple 

dry years.  T
his approach w

as taken from
 and is consistent w

ith M
etropolitan’s R

U
W

M
P

.  T
able 

1-8 projects supplies for m
ultiple dry year periods for years ending in "0" or "5". T

he results 

presented for m
ultiple dry years are for an average of three years w

ith this extrem
e hydrology.  

T
hus, the results presented for 2010 can be considered representative of results for 2008, 2009 

A
p

p
en

d
ix F

: C
o

m
p

reh
en

sive D
em

an
d

 D
iscu

ssio
n

 

 
4 

and 2010.  T
he specific percent increases over norm

al year dem
ands are show

n in the table 

footnotes. 

T
ab

le 1-8: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 a M
u

ltip
le D

ry Y
ear (acre-ft/year) 

A
g

en
cy 

2010 
2015 

2020 
2025 

2030 
A

naheim
a 

80,576 
85,870 

91,358 
92,180 

92,305 
F

ullerton
b 

34,609 
34,768 

34,768 
34,556 

34,344 
S

anta A
na

c 
51,544 

53,528 
56,957 

59,821 
59,821 

M
W

D
O

C
 (in basin)  d 

362,269 
383,196 

390,770 
395,067 

397,231 
T

o
tal D

em
an

d
 

528,998 
557,362 

573,853 
581,623 

583,700 
a. M

ultiple dry year dem
and increase (106.7%

, 103.7%
, and 105.5%

) from
 C

ity of A
naheim

 U
rban W

ater M
anagem

ent P
lan. 2005. p. 4-

23 through 4-27. 
b. M

ultiple dry year dem
and increase (106%

, 106%
, and 106%

) from
 C

ity of F
ullerton U

rban W
ater M

anagem
ent P

lan. 2005. p. 4-13 
through 4-17. 

c. 
M

ultiple dry year dem
and increase (106.7%

, 103.7%
, and 105.5%

) from
 C

ity of S
anta A

na U
rban W

ater M
anagem

ent P
lan. 2005, p. 

4-22 through 4-26. 
d. M

ultiple dry year dem
and increase (107%

, 104%
, and 106%

) from
 M

W
D

O
C

 U
rban W

ater M
anagem

ent P
lan. 2005. p. 136 through 

148. 
S

ource: M
W

D
O

C
. W

ater D
em

ands (A
cre-feet) in the O

C
W

D
 B

asin. P
rojections by the R

etail A
gency. D

raft. 2008. P
rovided by M

W
D

O
C

 
staff upon request. 

1.3 
T

o
tal D

em
an

d
 w

ith
in

 th
e B

asin
 

T
otal dem

and w
ithin the basin is equivalent to dem

ands captured by the 2008 M
W

D
O

C
 A

nnual 

P
roducer S

urvey for in-basin users, in addition to dem
ands in the cities of A

naheim
, F

ullerton, 

and S
anta A

na, and dem
ands associated w

ith developm
ent of the proposed project.  In norm

a; 

years, total dem
ands in the basin reach a m

axim
um

 of approxim
ately 554,000 acre-feet annually 

by 2030 (see T
able 1-9).   

T
ab

le 1-9: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 an
 N

o
rm

al Y
ear In

clu
d

in
g

 th
e 

P
ro

p
o

sed
 P

ro
ject (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal B

asin D
em

and (w
ithout P

roject) a 
500,961 

527,828 
543,464 

550,830 
552,797 

N
et D

em
and of P

roject  b 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
T

o
tal D

em
an

d
 in

 B
asin

 w
ith

 P
ro

ject 
502,066 

528,933 
544,569 

551,935 
553,902 

a. F
rom

 T
able 1-6: T

otal P
rojected D

em
and w

ithin the B
asin in an N

orm
al Y

ear (acre-ft/year). 
b.  F

rom
 E

rro
r! R

eferen
ce so

u
rce n

o
t fo

u
n

d
.. 

 D
em

ands in the basin increase slightly in single and m
ultiple dry years, w

hich include the 

proposed project as show
n in T

able 1-10 and T
able 1-11  

T
ab

le 1-10: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 a S
in

g
le D

ry Y
ear In

clu
d

in
g

 th
e 

P
ro

p
o

sed
 P

ro
ject (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal B

asin D
em

and (w
ithout P

roject) a 
530,391 

558,836 
575,368 

583,158 
585,242 

N
et D

em
and of P

roject  b 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
T

o
tal D

em
an

d
 in

 B
asin

 w
ith

 P
ro

ject 
531,496 

559,941 
576,473 

584,263 
586,347 

a. F
rom

 T
able 1-7: T

otal P
rojected D

em
and w

ithin the B
asin in a S

ingle D
ry Y

ear (acre-ft/year). 
b.  F

rom
 E

rro
r! R

eferen
ce so

u
rce n

o
t fo

u
n

d
.. 
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T
ab

le 1-11: T
o

tal P
ro

jected
 D

em
an

d
 w

ith
in

 th
e B

asin
 in

 M
u

ltip
le D

ry Y
ears In

clu
d

in
g

 th
e 

P
ro

p
o

sed
 P

ro
ject (acre-ft/year) 

 
2010 

2015 
2020 

2025 
2030 

T
otal B

asin D
em

and (w
ithout P

roject) a 
528,998 

557,362 
573,853 

581,623 
583,700 

N
et D

em
and of P

roject  b 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
1,104.8

 
T

o
tal D

em
an

d
 in

 B
asin

 w
ith

 P
ro

ject 
530,103 

558,467 
574,958 

582,728 
584,805 

a. F
rom

 T
able 1-8: T

otal P
rojected D

em
and w

ithin the B
asin in a M

ultiple D
ry Y

ear (acre-ft/year). 
b.  F

rom
 E

rro
r! R

eferen
ce so

u
rce n

o
t fo

u
n

d
.. 

 



APPENDIX G 

Discussion of Supplies under Development 
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1.0 
S

u
p

p
lies U

n
d

er D
evelo

p
m

en
t - A

ltern
ative S

u
p

p
lies 

1.1 
M

etro
p

o
litan

 W
ater D

istrict o
f S

o
u

th
ern

 C
alifo

rn
ia – 

S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t 
M

etropolitan is continually investigating w
ays to diversify its w

ater supply portfolio and 

increase w
ater supply reliability.  T

here are num
erous program

s currently being negotiated to 

m
eet reliability goals, discussed below

.  M
etropolitan’s R

U
W

M
P

 considers these “S
upplies 

under D
evelopm

ent” to be firm
 supplies

1  F
urther, the U

W
M

P
s prepared by M

W
D

O
C

 and the 

cities of A
naheim

, F
ullerton, and S

anta A
na also consider these to be firm

 supplies, and they 

are included in each of the above-m
entioned U

W
M

P
s.   

T
he follow

ing inform
ation related to M

etropolitan’s supplies under developm
ent is taken from

 

M
etropolitan’s 2005 R

U
W

M
P

.  

1.1.1 
C

o
lo

rad
o

 R
iver A

q
u

ed
u

ct 

S
upplies under developm

ent related to the C
olorado R

iver include several groundw
ater 

storage projects and the S
alton S

ea R
estoration T

ransfer, discussed in m
ore detail below

.  

1.1.1.1. 
A

q
u

ifer S
to

rag
e an

d
 R

eco
very 

T
here are a num

ber of groundw
ater storage projects currently being studied and planned by 

M
etropolitan.  T

hese include the H
ayfield G

roundw
ater S

torage P
roject, w

hich is expected to 

hold up to 500,000 acre-feet of C
R

A
 w

ater and could be extracted at a rate of 100,000 acre-

feet per year; the Low
er C

oachella V
alley G

roundw
ater S

torage P
rogram

, w
hich has the 

potential to provide up to 500,000 acre-feet of storage capacity and could be expected to 

produce 150,000 acre-feet per year of dry year supplies, and; the C
huckw

alla G
roundw

ater 

S
torage P

rogram
, w

hich could also hold 500,000 acre-feet of w
ater and be extracted at a 

rate of up to 150,000 acre-feet annually.   

M
etropolitan’s board approved the H

ayfield G
roundw

ater S
torage P

rogram
 in June 2000.  

T
he program

 w
ill allow

 C
R

A
 w

ater to be stored in the H
ayfield G

roundw
ater B

asin in east 

R
iverside C

ounty for future w
ithdraw

al and delivery to the C
R

A
.  T

hree years after board 

approval, there w
ere 73,000 acre-feet in storage.  In 2003, construction of w

ell field facilities 

                                                      

1  
M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  N
ovem

ber 2005.  T
he R

egional U
rban W

ater 
M

anagem
ent P

lan.   

A
p
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d
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n
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f S

u
p

p
lies u

n
d

er D
evelo

p
m

en
t 

for extracting the w
ater in storage began, but it w

as then deferred for tw
o years because 

drought conditions in the C
olorado R

iver w
atershed resulted in a lack of surplus C

olorado 

R
iver supplies for storage.  A

ccording to M
etropolitan’s w

ebsite, the H
ayfield G

roundw
ater 

S
torage P

rogram
 com

pleted design and construction in early 2006. A
t that point, assum

ing 

this 
program

 is 
fully 

operational 
M

etropolitan 
w

ill 
use 

this 
program

 
to 

develop storage 

capacity of about 800,000 acre-feet. 2  T
he program

 includes 50 w
ells in 8,000 acres, 

infiltration rates of 135,000 acre-feet per year and extraction rates of 150,000 acre-feet 

annually.  3 

M
etropolitan, the C

V
W

D
, and the D

W
A

 are investigating the feasibility of a conjunctive use 

storage program
 in the Low

er C
oachella groundw

ater basin.  T
he basin, w

hich is currently in 

an over-drafted condition, has the potential to provide a total storage capacity of 500,000 

acre-feet for M
etropolitan.  T

he Low
er C

oachella P
rogram

 w
ould have the advantage of 

using the A
ll A

m
erican and C

oachella canals to deliver w
ater for storage, preserving capacity 

in the C
R

A
 for service area dem

ands. 

U
nder the proposed C

huckw
alla G

roundw
ater S

torage P
rogram

, C
olorado R

iver w
ater w

ould 

be stored in the U
pper C

huckw
alla G

roundw
ater B

asin for future delivery to the C
olorado 

R
iver A

queduct.  M
etropolitan has also decided to defer this program

 until w
ater becom

es 

m
ore plentiful in the C

olorado R
iver B

asin. 

T
he groundw

ater storage program
s (H

ayfield, C
huckw

alla and Low
er C

oachella) all depend 

on the availability of surplus w
ater supplies from

 the C
olorado. T

his w
ater could com

e from
 a 

num
ber of sources: w

hen supplies above 4.4 m
illion acre-feet are available for C

alifornia 

use; w
hen other C

alifornia agencies use less than their allotted C
olorado R

iver A
queduct 

w
ater supplies; or if M

etropolitan w
ere to obtain w

ater transfers from
 agencies in other 

C
olorado R

iver states.  H
ow

ever, drought conditions in the C
olorado R

iver basin m
eans that 

little additional w
ater is likely to be available from

 these sources in the im
m

ediate future, so 

M
etropolitan has deferred future expenditures on these program

s until surplus w
ater is m

ore 

likely to be available. 

                                                      

2  
M

etropolitan W
ater D

istrict of S
outhern C

alifornia. H
ayfield G

roundw
ater S

torage P
rogram

 W
ebsite 

accessed M
arch 03, 2009. http://w

w
w

.m
w

dh2o.com
/m

w
dh2o/pages/yourw

ater/supply/conjunctive/ 
hayfield.htm

l 
3  

M
etropolitan W

ater D
istrict of S

outhern C
alifornia. H

ayfield G
roundw

ater S
torage P

rogram
 W

ebsite 
accessed M

arch 03, 2009. http://w
w

w
.m

w
dh2o.com

/m
w

dh2o/pages/yourw
ater/supply/conjunctive/ 

hayfield.htm
l 
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1.1.1.2. 
S

alto
n

 S
ea R

esto
ratio

n
 T

ran
sfer 

S
tate legislation passed in 2003 requires the developm

ent of a plan to restore the S
alton 

S
ea.  T

he R
esources S

ecretary subm
itted to the Legislature a plan that identified eight 

alternatives, including tw
o “no project” alternatives in fall 2006..  Im

plem
entation of the plan 

is funded from
 the S

alton S
ea R

estoration F
und (R

estoration F
und).  P

art of the incom
e to 

the R
estoration F

und w
ould include the proceeds from

 a D
W

R
-facilitated transfer of IID

 

conserved w
ater to M

etropolitan.   

T
his transfer w

ould consist of up to 1.6 m
illion acre-feet of w

ater that w
ould be conserved by 

IID
 and m

ade available to M
etropolitan w

ith the net proceeds being placed in the R
estoration 

F
und.  D

W
R

 is to help facilitate the transfer.  T
his potential transfer is com

posed of tw
o 

blocks of w
ater: (1) 800,000 acre-feet new

 w
ater to be conserved by IID

; and (2) 800,000 

acre-feet of w
ater presently scheduled to be conserved by IID

 under the Q
S

A
 to provide 

salinity m
anagem

ent w
ater for the S

alton S
ea. restoration of the S

alton S
ea is ongoing in 

early 2007, the R
esources A

gency indicated that im
plem

entation of the E
arly S

tart H
abitat 

program
 

w
ould 

facilitate 
transfer 

of 
the 

800,000 
acre-feet 

of 
IID

 
conserved 

w
ater. 

If 

restoration efforts are successful, M
etropolitan expects to call on this w

ater in the m
edium

 

term
, but does not expect to rely on it in the long term

. 

S
upplies under developm

ent related to the C
R

A
 are quantified in T

able 7-1 below
. 

T
ab

le 1-1: C
o

lo
rad

o
 R

iver A
q

u
ed

u
ct S

u
p

p
lies U

n
d

er D
evelo

p
m

en
t, 2030 (acre-feet/year) 

P
ro

g
ram

s U
n

d
er D

evelo
p

m
en

t 
A

verag
e Y

ear 
(1922-2004) 

S
in

g
le D

ry Y
ear 

(1977) 
M

u
ltip

le D
ry Y

ears 
(1990-1992) 

H
ayfield S

torage P
rogram

 
0 

100,000 
100,000 

Low
er C

oachella S
torage P

rogram
 

0 
150,000 

150,000 
C

huckw
alla S

torage P
rogram

 
0 

150,000 
150,000 

S
alton S

ea R
estoration T

ransfer 
0 

0 
0 

T
o

tal S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t 
0 

400,000 
400,000 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia. R
egional U

rban W
ater M

anagem
ent P

lan.  2005. p. A
.3-38. 

 

1.1.2 
C

alifo
rn

ia A
q

u
ed

u
ct 

T
here are also supplies under developm

ent for the C
alifornia A

queduct, w
hich are based 

upon 
the 

D
elta 

Im
provem

ents 
P

ackage, 
C

entral 
V

alley 
transfers, 

the 
M

ojave 
P

rogram
, 

am
ong others.   
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1.1.2.1. 
D

elta Im
p

ro
vem

en
ts 

D
elta Im

provem
ents P

ackage is a key com
ponent of M

etropolitan’s approach for increasing 

S
W

P
 supply reliability.  T

he D
elta Im

provem
ent P

ackage is a set of linked actions designed 

to allow
 the S

W
P

 to operate the B
anks P

um
ping P

lant in the D
elta at 8,500 cfs, provided all 

regulatory standards are m
et and w

ater is available for export.  T
he B

anks P
um

ping P
lant is 

currently lim
ited by a C

orps of E
ngineers perm

it to operate at 6,680 cfs, w
ith provision to 

pum
p at higher levels only under very lim

ited hydrologic conditions.  Increasing pum
ping 

capacity w
ould increase S

W
P

 supplies significantly.  

M
etropolitan also has been w

orking w
ith B

ay-D
elta w

atershed users tow
ard settlem

ent on 

how
 

all 
B

ay-D
elta 

w
ater 

users 
w

ould 
bear 

som
e 

of 
the 

responsibility 
of 

m
eeting 

flow
 

requirem
ents.  In D

ecem
ber 2002, all of the parties signed a settlem

ent agreem
ent know

n as 

“T
he 

S
acram

ento 
V

alley 
W

ater 
M

anagem
ent 

A
greem

ent” 
or 

“P
hase 

8 
S

ettlem
ent 

A
greem

ent.”  T
he agreem

ent resulted from
 the S

W
R

C
B

 B
ay-D

elta W
ater R

ights P
hase 8 

proceedings.  It includes w
ork plans to develop and m

anage w
ater resources to m

eet 

S
acram

ento V
alley in-basin needs, environm

ental needs under the S
W

R
C

B
’s W

ater Q
uality 

C
ontrol P

lan, and export supply needs for both w
ater dem

ands and w
ater quality.  T

he 

agreem
ent specifies about 60 w

ater supply and system
 im

provem
ent projects by 16 different 

entities 
in 

the 
S

acram
ento 

V
alley. 

 
Its 

various 
conjunctive 

use 
projects 

w
ill 

yield 

approxim
ately 185,000 acre-feet per year in the S

acram
ento V

alley, and approxim
ately 

55,000 acre-feet of this w
ater w

ould com
e to M

etropolitan through its S
W

P
 allocation.  T

he 

A
greem

ent specifies a supply breakdow
n of 110,000 acre-feet (60 percent) to the S

W
P

 and 

75,000 acre-feet (40 percent) to the C
V

P
.  B

ased on the w
ork plans for C

A
LF

E
D

’s B
ay-D

elta 

P
rogram

 and the S
acram

ento V
alley M

anagem
ent A

greem
ent, potential annual and dry-year 

supply capabilities are projected to be 55,000 acre-feet in 2010, 55,000 acre-feet in 2015, 

and 110,000 acre-feet beyond 2015. 

T
hrough conversations w

ith M
etropolitan staff, it has becom

e apparent that these num
bers 

are som
ew

hat outdated and that negotiations and discussions of im
provem

ents are still 

underw
ay.  M

etropolitan staff have stated that published values are likely an underestim
ation 

of actual supply increases follow
ing im

plem
entation of the D

elta Im
provem

ents P
ackage.  

H
ow

ever, for lack of better technical data available, the published values are used in this 

analysis and are considered to be conservative estim
ates.   
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1.1.2.2. 
M

arket T
ran

sfer O
p

tio
n

s 

M
etropolitan pursues m

arket transfer options on an as needed basis.  T
he m

ost reasonably 

available data indicates that supplies of 150,000 acre-feet are anticipated in 2010.  N
o 

transfers have been negotiated past 2010.   

1.1.2.3. 
C

en
tral V

alley T
ran

sfers/P
u

rch
ases 

M
etropolitan pursues C

entral V
alley w

ater transfers on an as needed basis. 

M
etropolitan expects to secure C

entral V
alley w

ater transfer supplies via spot m
arkets and 

option contracts to m
eet its dry-year resource targets w

hen necessary.  H
ydrologic and 

m
arket conditions w

ill determ
ine the am

ount of w
ater transfer activity occurring in any year.  

T
ransfer m

arket activity in 2003 and 2005 provide exam
ples of how

 M
etropolitan has used 

w
ater transfer options as a resource to fill anticipated supply shortfalls needed to m

eet 

M
etropolitan’s service area dem

ands. 

In 2003, M
etropolitan secured options to purchase approxim

ately 145,000 acre-feet of w
ater 

from
 w

illing sellers in the S
acram

ento V
alley during the irrigation season.  T

hese options 

protected against potential shortages of up to 650,000 acre-feet w
ithin M

etropolitan’s service 

area that m
ight arise from

 a decrease in C
olorado R

iver supply or as a result of drier-than-

expected hydrologic conditions.  U
sing these options, M

etropolitan purchased approxim
ately 

125,000 acre-feet of w
ater for delivery to the C

alifornia A
queduct.  

In 2005 (year of m
ost recent data), M

etropolitan, in partnership w
ith seven other S

tate W
ater 

C
ontractors, secured options to purchase approxim

ately 130,000 acre-feet of w
ater from

 

w
illing sellers in the S

acram
ento V

alley during the irrigation season, of w
hich M

etropolitan’s 

share w
as 113,000 acre-feet.  M

etropolitan also had the right to assum
e the options of the 

other S
tate W

ater C
ontractors if they chose not to purchase the transfer w

ater.  D
ue to 

im
proved hydrologic conditions, M

etropolitan and the other S
tate W

ater C
ontractors did not 

purchase these options.  

M
etropolitan’s w

ater transfer activities in 2003 and 2005 have dem
onstrated M

etropolitan’s 

ability 
to 

develop 
and 

negotiate 
w

ater 
transfer 

agreem
ents 

w
orking 

directly 
w

ith 
the 

agricultural districts w
ho are selling the w

ater.  In critically dry-years or periods of prolonged 

drought, 
M

etropolitan 
also 

anticipates 
w

orking 
closely 

w
ith 

D
W

R
, 

the 
U

.S
. 

B
ureau 

of 

R
eclam

ation (U
S

B
R

), and other w
ater users to im

plem
ent statew

ide program
s sim

ilar to the 

D
rought W

ater B
anks operated by D

W
R

 in the early 1990s. S
uch statew

ide program
s have a 

potential to secure large volum
es of transfer w

ater. F
or exam

ple, in 1991 D
W

R
’s D

rought 
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W
ater B

ank secured m
ore than 800,000 acre-feet of w

ater transfer supplies w
ithin a short 

period from
 a lim

ited group of sellers. B
ecause of the com

plexity of cross-D
elta transfers and 

the need to optim
ize the use of both C

V
P

 and S
W

P
 facilities, D

W
R

 and U
S

B
R

 are critical 

players in the w
ater transfer process, especially w

hen shortage conditions increase the 

general level of dem
and for transfers and am

plify ecosystem
 and w

ater quality issues 

associated w
ith through-D

elta conveyance of w
ater. T

herefore, M
etropolitan view

s state-led 

program
s to facilitate voluntary, m

arket-based exchanges and sales of w
ater as im

portant 

parts of its overall w
ater transfer strategy. 

W
hile the am

ount of w
ater supply obtained through short-term

 transfer and storage program
s 

is expected to vary year-to-year, M
etropolitan’s planning m

odels indicate that on average 

these program
s w

ill yield about 125,000 acre-feet for single and m
ultiple dry-year scenarios. 

1.1.2.4. 
M

o
jave P

ro
g

ram
 

M
ojave W

ater A
gency (M

W
A

) entered into a w
ater banking dem

onstration project w
ith 

M
etropolitan for the delivery of up to 75,000 acre-feet of their entitlem

ent w
ater from

 the 

S
W

P
 for storage in the M

ojave B
asin.  T

he program
 w

ill store S
W

P
 supply delivered in w

et 

years for subsequent w
ithdraw

al during dry years.  M
etropolitan has five years to take return 

delivery of the w
ater, through exchange of M

W
A

 entitlem
ent from

 the S
W

P
 for delivery to 

M
etropolitan. A

bout 25,000 acre-feet w
as delivered in N

ovem
ber and D

ecem
ber of 2003. 

A
nother 20,000 acre-feet w

as delivered in N
ovem

ber and D
ecem

ber of 2005. M
etropolitan 

took back 26,000 acre-feet in 2007 and as stipulated (five year period ending in 2008) w
ill 

continue to take back w
ater in 2008. 

1.1.2.5. 
IR

P
 S

W
P

 T
arg

et 

In 1999, M
etropolitan’s B

oard of D
irectors set new

 goals for the S
W

P
 w

ith the adoption its 

C
A

LF
E

D
 P

olicy P
rinciples.  T

hese goals com
m

itted M
etropolitan to w

ater quality objectives, 

the developm
ent of a 650,000 acre-feet m

inim
um

 dry-year supply from
 the S

W
P

 by 2020 

and average annual deliveries of 1.5 m
illion acre-feet (excluding transfers and storage 

program
s along the S

W
P

).  T
o achieve these goals w

hile m
inim

izing im
pacts to the B

ay-

D
elta ecosystem

, M
etropolitan w

ould m
axim

ize deliveries to storage program
s during w

etter 

years.  It w
ould also w

ork w
ith others to im

plem
ent a num

ber of source w
ater quality and 

supply reliability im
provem

ents in the D
elta, rem

ove operational conflicts w
ith the C

entral 

V
alley P

roject (C
V

P
), and better coordinate planning and operations betw

een the S
W

P
 and 

C
V

P
. 
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S
upplies under developm

ent related to the S
W

P
 are quantified in T

able 7-2 below
.  

T
ab

le 1-2: C
alifo

rn
ia A

q
u

ed
u

ct S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t , 2030 (acre-feet/year) 

P
ro

g
ram

s U
n

d
er D

evelo
p

m
en

t 
A

verag
e Y

ear 
(1922-2004) 

S
in

g
le D

ry Y
ear 

(1977) 
M

u
ltip

le D
ry Y

ears 
(1990-1992) 

D
elta Im

provem
ents 

240,000 
110,000 

110,000 
M

arket T
ransfer O

ptions 
0 

0 
0 

C
entral V

alley T
ransfers/P

urchases 
0 

125,000 
125,000 

M
ojave P

rogram
 

0 
35,000 

35,000 
IR

P
 S

W
P

 T
arget 

0 
80,000 

29,000 
T

o
tal S

u
p

p
lies U

n
d

er D
evelo

p
m

en
t 

240,000 
350,000 

299,000 
S

ource: M
etropolitan W

ater D
istrict of S

outhern C
alifornia.  2005.  R

egional U
rban W

ater M
anagem

ent P
lan.  p. A

.3-43 

 

1.1.3 
In

-B
asin

 S
to

rag
e 

In-basin 
storage 

activities 
provide 

additional 
dry 

year 
supplies 

and 
supply 

reliability.  

T
ypically, supplies are stored in average and above-average rainfall years for use in dry 

years w
hen im

ported supplies are reduced.  T
he specific program

s under developm
ent are 

discussed below
.  T

able 7-3 quantifies the results of these program
s. 

T
ab

le 1-3: In
-B

asin
 S

to
rag

e S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t, 2030 (acre-feet/year) 

P
ro

g
ram

s U
n

d
er D

evelo
p

m
en

t 
A

verag
e Y

ear 
(1922-2004) 

S
in

g
le D

ry Y
ear 

(1977) 
M

u
ltip

le D
ry Y

ears 
(1990-1992) 

R
aym

ond B
asin 

0 
22,000 

22,000 
P

rop 13 S
torage P

rogram
s 

0 
1,000 

1,000 
A

dditional P
rogram

s 
0 

80,000 
80,000 

T
o

tal S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t 
0 

103,000 
103,000 

S
ource: M

etropolitan W
ater D

istrict of S
outhern C

alifornia.  2005.  R
egional U

rban W
ater M

anagem
ent P

lan.  p. A
.3-48. 

 

1.1.3.1. 
R

aym
o

n
d

 B
asin

 

M
etropolitan 

is 
currently 

w
orking 

w
ith 

m
em

ber 
agencies 

and 
the 

R
aym

ond 
B

asin 

M
anagem

ent B
oard to develop an additional conjunctive use agreem

ent in R
aym

ond B
asin.  

In January 2000, the M
etropolitan B

oard authorized entering into agreem
ents w

ith the C
ity of 

P
asadena and F

oothill M
etropolitan W

ater D
istrict to im

plem
ent the groundw

ater storage 

program
 

contingent 
upon 

satisfactorily 
com

pleting 
all 

necessary 
environm

ental 

docum
entation. 

 
T

he 
B

oard 
also 

appropriated 
funds 

to 
conduct 

initial 
environm

ental, 

engineering, and planning studies.  T
he best available inform

ation states that this program
 is 

expected to yield 22,000 acre-feet/year and could be accessible by 2010. 
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1.1.3.2. 
P

ro
p

o
sitio

n
 13 S

to
rag

e P
ro

g
ram

s 

In 2000, the D
epartm

ent of W
ater R

esources (D
W

R
) m

ade available local assistance grant 

funds that w
ere provided under P

roposition 13.  M
etropolitan w

as selected to receive $45 

m
illion from

 the disbursem
ent to help fund the S

outhern C
alifornia W

ater S
upply R

eliability 

P
rojects P

rogram
.  M

etropolitan is using that $45 m
illion for groundw

ater conjunctive use 

projects w
ithin its service area.  T

hese projects w
ill allow

 storage of im
ported w

ater in w
et 

years for use in dry years.  M
etropolitan’s R

U
W

M
P

 describes these projects.  A
t the tim

e 

M
etropolitan’s R

U
W

M
P

 w
as prepared, som

e of these conjunctive use program
s w

ere still in 

the design and construction phases, w
hile others have already been com

pleted.  U
pon 

com
pletion, the rem

aining P
roposition 13 funded projects are expected to provide betw

een 

1,000 and 3,000 acre-feet of additional dry year supply. 

1.1.3.3. 
A

d
d

itio
n

al P
ro

g
ram

s 

M
etropolitan continues to discuss opportunities to expand groundw

ater conjunctive use 

storage program
s throughout its service area.  T

he use of the supplem
ental storage program

 

in 2005 provides one exam
ple of these opportunities.  T

he state’s w
et w

inter of 2004-05 

provided M
etropolitan w

ith abundant w
ater supplies.  T

o encourage m
axim

ized storage in 

the region, M
etropolitan is offering discount rates to its m

em
ber agencies to store m

ore w
ater 

than previously planned.  T
he w

ater w
ould be available at M

etropolitan’s call for up to six 

years.  T
his and other potential program

s w
ill help to m

eet the groundw
ater storage IR

P
 

targets.  Identified potential program
s include:  

• 
C

hino B
asin S

torage P
rogram

 E
xpansion, 

• 
O

range C
ounty B

asin S
torage P

rogram
 E

xpansion, 

• 
N

orth Las P
osas P

hase 3, 

• 
C

entral B
asin S

torage P
rogram

, 

• 
W

est B
asin S

torage P
rogram

, 

• 
S

an F
ernando B

asin S
torage P

rogram
, 

• 
S

an Jacinto B
asin S

torage P
rogram

, and 

• 
C

ity of S
an D

iego S
torage P

rogram
. 

T
hese 

additional 
program

s 
include 

both 
new

 
program

s 
and 

the 
expansion 

of 
existing 

program
s.  D

escribed in M
etropolitan’s R

U
W

M
P

, these additional program
s are expected to 

provide at least 80,000 acre-feet per year of dry year supply by 2030.   
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1.1.4 
T

o
tal M

etro
p

o
litan

 S
u

p
p

lies – C
u

rren
tly E

xistin
g

 an
d

 
S

u
p

p
lies U

n
d

er D
evelo

p
m

en
t 

U
pon im

plem
entation of M

etropolitan’s program
s under developm

ent, total supplies w
ould be 

as follow
s (see T

able 7-4): 

T
ab

le 1-4: In
-B

asin
 S

to
rag

e S
u

p
p

lies U
n

d
er D

evelo
p

m
en

t, 2030 (acre-feet/year) 

S
u

p
p

lies 
A

verag
e Y

ear 
(1922-2004) 

S
in

g
le D

ry Y
ear 

(1977) 
M

u
ltip

le D
ry Y

ears 
(1990-1992) 

C
u

rren
tly E

xistin
g

 
In-B

asin S
torage 

0 
1,017,000 

470,000 
C

alifornia A
queduct 

1,589,925  
742,054 

734,494  
C

olorado R
iver A

queduct 
642,000 

664,000 
664,000 

P
ro

g
ram

s U
n

d
er D

evelo
p

m
en

t 
In-B

asin S
torage 

0 
103,000 

103,000 
C

alifornia A
queduct 

240,000 
350,000 

299,000 
C

olorado R
iver A

queduct 
0 

400,000 
400,000 

T
o

tal P
ro

jected
 S

u
p

p
lies 

2,471,925 
3,276,054 

2,670,494 
S

ource: M
etropolitan W

ater D
istrict of S

outhern C
alifornia.  2005.  R

egional U
rban W

ater M
anagem

ent P
lan.  p. A

.3-48. 

 

1.2 
O

ran
g

e C
o

u
n

ty W
ater D

istrict – L
o

n
g

 T
erm

 F
acilities 

P
lan

 
In 2003, the D

istrict began a collaborative process w
ith the producers to evaluate potential 

projects and program
s that could cost-effectively increase the yield of the basin and protect 

groundw
ater quality.  T

his process resulted in the preparation of the LT
F

P
.  A

s stated 

previously, T
he LT

F
P

 proposed 50 projects that could be im
plem

ented to achieve tw
o 

prim
ary goals: accom

m
odate the additional w

ater dem
ands by increasing the basin’s annual 

yield and protect w
ater quality in the basin.  T

he purpose of the LT
F

P
 identified and 

evaluated projects that could:  

• 
Increase the sustainable yield of the basin in a cost-effective m

anner to the highest 

possible am
ount. T

his is generally referred to as “optim
izing the basin’s yield”, and is 

achieved through:  

o
 

M
axim

izing recharge into the basin;  

o
 

M
inim

izing S
anta A

na R
iver (S

A
R

) surface outflow
 to the ocean;  

o
 

M
inim

izing subsurface outflow
 from

 the basin; and 

o
 

M
inim

izing areas of low
 or depressed groundw

ater levels.  

• 
P

rotect and enhance groundw
ater quality in the basin.  
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• 
P

rotect the coastal portion of the basin.  

Increasing 
the 

basin’s 
sustainable 

yield 
and 

protecting 
groundw

ater 
quality 

are 
often 

interconnected, since projects that change groundw
ater levels in the basin need to be 

evaluated w
ith respect to their im

pact on seaw
ater intrusion and other w

ater quality issues.  

A
 particular B

P
P

 has not been set as a target.  Instead, the LT
F

P
 develops a list of potential 

projects to consider im
plem

enting in the future to m
axim

ize the basin’s yield.  W
ithout these 

projects, as total w
ater dem

ands increase, the B
P

P
 w

ill slow
ly have to decrease.  

T
he D

istrict and the producers have an interest in m
axim

izing the sustainable basin yield, 

provided that it is done in a cost-effective m
anner.  T

he phrase ‘sustainable basin yield’ 

m
eans the annual am

ount of production that can be m
aintained on a long-term

 basis (for 

exam
ple, five to ten years) w

ithout overdrafting or harm
ing the basin.  T

his requires that total 

production from
 the basin be essentially the sam

e as total recharge on a long-term
 basis.  

T
he LT

F
P

 cannot bind the D
istrict to im

plem
entation of any project.  T

he D
istrict A

ct requires 

the com
pletion and approval of a form

al E
ngineers R

eport by the B
oard of D

irectors for any 

project before it can be constructed.  R
ather, the LT

F
P

 presents a m
enu of projects the 

D
istrict m

ay choose to im
plem

ent through 2025.  S
ix LT

F
P

 projects are currently being 

im
plem

ented.  T
he projects are sum

m
arized in the LT

F
P

 (A
ppendix A

).   

T
he purpose of the LT

F
P

 is to provide a range of projects that w
ill allow

 the D
istrict to m

eet 

its m
andate to m

anage the basin effectively, and provide creative solutions to m
anage the 

sustainable yield and protect the w
ater quality of the basin through 2025.  T

he LT
F

P
 w

ill 

provide a roadm
ap for potential future projects that the D

istrict m
ay choose to pursue to m

eet 

its basin m
anagem

ent objectives through 2025.  T
he LT

F
P

 provides an evaluation of the 

proposed projects, including an evaluation as to the cost, feasibility, and benefit of each 

project, as w
ell as an outline of an im

plem
entation program

 for the recom
m

ended projects.  

T
he LT

F
P

 describes a total of 50 projects, w
hich involves five categories of proposed 

projects: recharge facilities, w
ater supply facilities, basin m

anagem
ent facilities, w

ater quality 

facilities, and operational im
provem

ent opportunities.  T
he evaluation included in the LT

F
P

 

further refined this list, noting that som
e projects w

ould not be feasible, either due to 

technical constraints, cost considerations, lack of institutional support, and/or functional 

feasibility.  T
he m

ost obvious categories of project, w
hich can address the sustainable yield 

of the basin are those dealing directly w
ith recharge facilities, either through the expansion of 

existing recharge facilities or the developm
ent of new

 recharge facilities.  H
ow

ever, the LT
F

P
 

is not focused on recharge projects alone, but a broad range of projects that w
ill enable the 

D
istrict to m

anage the sustainable yield and w
ater quality of the basin. 
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T
he LT

F
P

 provides a list of proposed projects that could be im
plem

ented to (1) increase the 

basin’s annual sustainable yield, and therefore accom
m

odate additional pum
ping, and (2) 

protect w
ater quality in the basin.  A

lternatively, if the basin’s yield is not increased, the B
P

P
 

w
ill gradually decline over tim

e and the region w
ill becom

e m
ore reliant upon im

ported w
ater 

supplies. 

A
s the G

W
R

 S
ystem

 is im
plem

ented, the sustainable yield of the basin is ultim
ately projected to 

increase by approxim
ately 78,000 acre-feet/year (70 m

gd). If all of the projects in the LT
F

P
 w

ere 

im
plem

ented as O
C

W
D

 anticipates, there w
ould be potentially be a total increase in annual 

recharge of roughly 145,000 acre-feet/year by 2025 for a total recharge potential of approxim
ately 

533,000 acre-feet/year. 
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OCWD Long-Term Facilities Plan 

 

 

 



O
ran

ge C
ou

n
ty W

ater D
istrict

D
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 EXEC
U

TIVE SU
M

M
A

R
Y 

ES-1 
IN

TR
O

D
U

C
TIO

N 
The O

range C
ounty W

ater D
istrict (O

C
W

D
, D

istrict) m
anages the O

range C
ounty 

G
roundw

ater 
B

asin 
(basin). 

The 
basin 

is 
a 

vital 
w

ater 
supply 

source 
for 

2.2 m
illion D

istrict residents in north-central O
range C

ounty, and has played a 
key role in m

eeting local w
ater needs for over 100 years.   

O
C

W
D

 w
as form

ed in 1933 for the purpose of m
anaging and protecting the 

basin. 
The 

D
istrict’s 

m
ission 

statem
ent 

provides 
a 

concise 
description 

of 
O

C
W

D
’s w

ork: 
It is the m

ission of the O
range C

ounty W
ater D

istrict to 
provide local w

ater retailers w
ith a reliable, adequate, high-

quality local w
ater supply at the low

est reasonable cost and 
in an environm

entally responsible m
anner. 

P
um

ping from
 the basin has been m

anaged historically through the annual 
setting of the B

asin P
roduction P

ercentage (B
P

P
). The B

P
P

 is generally defined 
as the ratio of basin pum

ping that pays the R
eplenishm

ent A
ssessm

ent (R
A

) to 
total w

ater dem
ands. In the last three years, the D

istrict has im
plem

ented a new
 

m
anagem

ent approach to determ
ine the am

ount of pum
ping the basin can 

sustain. The m
anagem

ent approach looks at several factors, but is prim
arily 

based upon the am
ount of w

ater that has been recently recharged into the basin. 
The current am

ount of pum
ping from

 the basin, also referred to as the basin’s 
yield, is approxim

ately 318,000 acre-feet per year (afy).  This corresponds to a 
B

P
P

 of 64 percent in FY
 05-06. W

ith the construction of the G
roundw

ater 
R

eplenishm
ent (G

W
R

) S
ystem

 and average local hydrology, basin pum
ping is 

expected to increase to approxim
ately 390,000 afy in the next few

 years. 
W

ater 
users 

w
ithin 

the 
O

C
W

D
 

service 
territory 

(generally 
referred 

to 
as 

groundw
ater producers or producers) benefit from

 access to the basin because 
groundw

ater supplies are less expensive than alternative w
ater supplies, w

hich 
are 

prim
arily 

from
 

the 
M

etropolitan 
W

ater 
D

istrict 
of 

S
outhern 

C
alifornia 

(M
etropolitan).  A

s w
ater dem

ands rise in the future, m
axim

izing the basin’s yield 
w

ill becom
e increasingly im

portant.   
Total w

ater dem
ands w

ithin the D
istrict are currently 491,000 afy and are 

expected to grow
 to 568,000 afy by the year 2025 w

ithout annexations. The 
Long-Term

 Facilities P
lan (LTFP

) provides projects that could be im
plem

ented to: 
(1) accom

m
odate these additional w

ater dem
ands by increasing the basin’s 

annual yield, and (2) to protect w
ater quality in the basin. A

lternatively, if the 
basin’s annual yield is not increased, the B

P
P

 w
ill gradually decline over tim

e 
and the D

istrict’s custom
ers w

ill becom
e m

ore reliant upon im
ported w

ater 
supplies. 
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 The purpose of the LTFP
 is to identify and evaluate projects that could: 

1. 
Increase the sustainable yield of the basin in a cost-effective m

anner 
to the highest possible am

ount. This is generally referred to as 
“optim

izing the basin’s yield”, and is achieved through: 
a. M

axim
izing recharge into the basin; 

b. M
inim

izing S
anta A

na R
iver (S

A
R

) surface outflow
 to the ocean; 

c. 
M

inim
izing subsurface outflow

 from
 the basin; 

d. M
inim

izing areas of low
 or depressed groundw

ater levels. 
2. 

P
rotect and enhance groundw

ater quality in the basin 
3. 

P
rotect the coastal portion of the basin 

Increasing the basin’s sustainable yield and protecting groundw
ater quality are 

often interconnected, since projects that change groundw
ater levels in the basin 

need to be evaluated w
ith respect to their im

pact on seaw
ater intrusion and other 

w
ater quality issues. 

The follow
ing is a list of policy principles to guide im

plem
entation of the LTFP

 
projects: 

�
�

The costs and benefits of the project m
ust be w

ell understood. 
o

C
apital, operations and m

aintenance, and replacem
ent and 

refurbishm
ent costs are w

ell defined. 
o

A
ll projects m

ay not be am
enable to calculating a benefit/cost 

ratio; som
e projects m

ay be determ
ined to be beneficial and 

w
orthy of im

plem
entation based on qualitative factors. 

�
�

For recharge projects: 
o

The D
istrict w

ill first m
axim

ize all potential M
etropolitan in-lieu 

deliveries. In-lieu w
ater w

ill be received, w
henever it is available 

from
 M

etropolitan, w
ithin budget constraints. 

o
S

ufficient recharge w
ater should be available to support the 

project.  The w
ater supply should com

e first, then the recharge 
project.  This new

 supply m
ust also be sustainable for the 

foreseeable future. 
o

The 
cost-effectiveness 

of 
the 

proposed 
project 

should 
be 

evaluated relative to other recharge m
ethods.   

o
O

peration of the D
istrict’s existing recharge basins has been 

optim
ized  

�
�

The technology used to im
plem

ent the project is w
ell defined and 

proven.  S
om

e experim
ental projects w

ith less proven technology m
ay 

be im
plem

ented, but these w
ould be relatively sm

all-scale projects. 
�
�

P
otential risks entailed in the project are w

ell defined. 
�
�

The project is coordinated w
ith other w

ater districts, M
unicipal W

ater 
D

istrict 
of 

O
range 

C
ounty 

(M
W

D
O

C
), 

and 
producers’ 

projects.  
P

otential conflicts w
ith other projects have been evaluated to avoid 

unintended consequences. 
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�
�

The project has been evaluated w
ith respect to M

etropolitan w
ater 

supply issues.  In som
e cases, M

etropolitan w
ater supply issues m

ay 
drive decisions regarding project tim

ing. 
D

evelopm
ent 

of 
each 

preferred 
project 

w
ill 

require 
separate 

activities 
for 

planning, E
ngineers/G

eologists R
eport, C

E
Q

A
 com

pliance, prelim
inary and final 

design, construction, startup and initial operations. C
ertain projects w

ill require 
additional activities unique to their im

plem
entation, w

hich are listed in C
hapter 8. 

The LTFP
 contains the follow

ing: 

�
�

O
utlines the purpose of the LTFP

; 
�
�

P
rovides a sum

m
ary of w

ater dem
ands and resources; 

�
�

D
elineates the various categories and individual potential projects that 

could be developed in the future; 
�
�

D
escribes the analysis and ranking of the potential LTFP

 projects; 
�
�

O
utlines how

 the preferred projects have been ranked and grouped 
w

ithin five groups of projects called ‘portfolios’; 
�
�

S
um

m
arizes the various elem

ents of the LTFP
 financing program

;  
�
�

D
escribes policy guidelines to guide im

plem
entation of projects; and 

�
�

R
ecom

m
ends six LTFP

 projects to consider im
plem

enting in the next 
five years. 

The LTFP
 cannot bind the D

istrict to im
plem

entation of any project. The D
istrict 

A
ct requires the com

pletion and approval of a form
al E

ngineers R
eport by the 

B
oard of D

irectors for any project before it can be constructed. R
ather, the LTFP

 
presents a m

enu of projects the D
istrict m

ay choose to im
plem

ent through 2025. 
S

ix LTFP
 projects are recom

m
ended for im

plem
entation in the next five years. 

The projects are sum
m

arized below
 in Table E

S
-1. 

C
ollectively these projects w

ill accom
plish the follow

ing: 

�
�

Increase the D
istrict’s recharge capacity by 40 cubic feet per second 

(cfs); 
�
�

E
nhance the D

istrict’s ability to effectively clean existing recharge 
basins. 

�
�

R
em

ove 80 tons per year of nitrogen from
 the S

anta A
na R

iver 
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T
A

B
LE ES-1 

LTFP R
EC

O
M

M
EN

D
ED

 P
R

O
G

R
A

M
 – S

TA
G

E 1 (2005-2010) 

C
apital
($M

)

Annual 
O

&
M

 
C

ost
($M

/yr)
Total (a)
($M

/yr)

R
-5

Santiago C
reek Enhanced R

echarge
2.6

0.2
0.3

S-3
M

id-basin Injection (G
W

R
 System

 Phase 1)
17.9

0.9
1.8

R
-4 

M
ulti-Lateral R

echarge W
ell - R

adial type - 
Ball Basin (G

W
R

 System
 Phase 1)

4.3
0.1

0.4
Subtotal

24.8
1.2

2.5
W

ater Q
uality M

anagem
ent Portfolio

Q
-3

C
hino C

reek W
etlands

8.7
1.1

1.6
Subtotal

8.7
1.1

1.6
O

perational Im
provem

ent Portfolio
O

-1
Basin R

ehabilitation Program
0.8

0.5
0.6

O
-2

Burris Pit R
econtouring

1.8
0.1

0.2
Subtotal

2.6
0.6

0.8
Total

36.1
2.9

4.9

R
echarge Portfolio

Project

 (a) 
Total includes debt service for capital cost and annual O

&
M

 expenses. 

 The 
LTFP

 
w

ill 
be 

closely 
m

onitored 
and 

updated 
every 

five 
years 

to 
accom

m
odate necessary changes such as:  

�
�

A
re S

A
R

 flow
s increasing as expected? 

�
�

Is the current expansion of the Talbert barrier preventing seaw
ater 

intrusion? 

�
�

H
as additional source w

ater becom
e available from

 O
range C

ounty 
S

anitation D
istrict (O

C
S

D
) for reclam

ation purposes? 

�
�

A
re new

 recharge techniques available to im
plem

ent, etc.? 
A

s necessary the LTFP
 w

ill be readjusted to im
prove the basin’s m

anagem
ent. 

The approach to preparing the LTFP
 w

as: 
1. 

U
pdate the expected baseflow

 rates of future S
A

R
 flow

s, w
hile 

considering possible increases in upstream
 recycling activities. 

2. 
U

pdate the expected future levels of secondary-treated w
astew

ater 
from

 O
C

S
D

 available for the G
W

R
 S

ystem
’s future phases.  

3. 
Identify potential cost-effective projects to m

axim
ize the basin’s yield.   

4. 
E

valuate the potential projects and rank them
 according to technical, 

econom
ic, and developm

ental feasibility criteria. 
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5. 
A

ssem
ble 

the 
viable 

projects 
into 

portfolios 
w

ith 
progressively 

increasing unit cost ($/af) to support an increased sustainable basin 
yield.   

6. 
C

onfirm
 the technical viability of the portfolios w

ith groundw
ater 

m
odel runs that estim

ate groundw
ater elevations w

ith and w
ithout the 

portfolios. 
7. 

D
evelop other portfolios of various operational program

s to either 
optim

ize basin m
anagem

ent or protect and enhance w
ater quality. 

8. 
C

onfirm
 the econom

ic viability of the supply and operational portfolios 
w

ith estim
ated R

A
 rates. 

9. 
Identify operations and m

aintenance costs of the projects. 
10. 

D
evelop an exam

ple financing program
 for the suggested portfolios. 

11. 
P

rovide the basis for a P
rogram

 E
nvironm

ental Im
pact R

eport (P
E

IR
) 

that w
ill be prepared for the LTFP

 to com
ply w

ith the C
alifornia 

E
nvironm

ental Q
uality A

ct (C
E

Q
A

) and provide an environm
ental 

review
 of the D

istrict’s prospective projects.  
12. 

W
orking closely w

ith the producers to review
 and analyze all of the 

technical inform
ation used in the LTFP

.   
The LTFP

 provides expected w
ater dem

ands for internal grow
th (grow

th w
ithin 

the 
D

istrict’s 
existing 

boundary) 
and 

potential 
annexations 

that 
have 

been 
requested. The requested annexations, if approved, w

ould extend the D
istrict’s 

boundary 
to 

include 
additional 

areas 
that 

either 
overlie 

or 
drain 

into 
the 

groundw
ater basin.  E

valuation of the requested annexations is included in the 
P

E
IR

.  P
rojects w

ithin the LTFP
 could be im

plem
ented w

ith or w
ithout approval of 

the requested annexations. 
The P

E
IR

 addresses all viable projects that are included in the LTFP
 portfolios.  

W
hen preparing a P

E
IR

, C
E

Q
A

 guidelines dictate evaluating the w
idest range of 

potential projects and evaluating the largest possible basin yield.  A
ccordingly, 

the LTFP
 and associated P

E
IR

 assess a broad range of potential projects.   

ES-2 
W

A
TER

 D
EM

A
N

D
S S

U
M

M
A

R
Y 

Total 
w

ater 
dem

ands 
w

ithin 
the 

D
istrict’s 

boundary 
for 

FY
 2003-04 

w
ere 

approxim
ately 

491,000 afy. 
B

ased 
on 

the 
O

C
W

D
 

producers’ 
projections, 

dem
ands w

ithin the D
istrict’s current boundary are expected to reach 568,000 afy 

in 2025.  Including projected dem
ands w

ith potential annexation areas in the C
ity 

of 
A

naheim
 

and 
Irvine 

R
anch 

W
ater 

D
istrict 

(IR
W

D
) 

of 
about 

45,000 afy 
(approxim

ately 10,000 af of reclaim
ed w

ater is expected to be produced by 
IR

W
D

 to partially m
eet these dem

ands), the total dem
ands in the year 2025 

w
ould 

be 
approxim

ately 
603,000 afy. 

Figure 
E

S
-1 

graphically 
provides 

this 
inform

ation. U
nless the yield of the basin is increased or other local supplies are 

developed, greater am
ounts of im

ported M
etropolitan w

ater w
ill need to be 

annually purchased.  D
roughts w

ould further exacerbate the need for im
ported 

w
ater as w

ater dem
ands generally increase and local supply sources, prim

arily 
the S

A
R

, tend to decrease during these periods.   
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F
IG

U
R

E ES-1 
E

XPEC
TED

 2025 T
O

TA
L W

A
TER

 D
EM

A
N

D
S 

491,000

77,000
35,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

W
ater Dem

ands

Acre-feet

Annexations (*)

Internal G
rowth

Existing

603,000 afy

*  
Total annexation area w

ater dem
ands are estim

ated at 45,000 afy.  IR
W

D
 expects to partially 

m
eet these dem

ands by expanding their reclaim
ed w

ater system
 to serve approxim

ately 
10,000 afy.  Future allow

able pum
ping from

 the groundw
ater basin w

ould be based upon the 
35,000 afy figure.  

ES-3 
P

O
TEN

TIA
L P

R
O

JEC
TS 

The various projects considered in the LTFP
 are grouped w

ithin the follow
ing five 

categories: 

�
�

R
echarge Facilities 

�
�

N
ew

 W
ater S

upply Facilities  
�
�

B
asin M

anagem
ent Facilities 

�
�

W
ater Q

uality M
anagem

ent Facilities 
�
�

O
perational Im

provem
ent Facilities 

ES-4 
A

N
A

LYSIS A
PPR

O
A

C
H 

A
t the onset of w

ork on the LTFP
, several criteria (provided in C

hapter 4) w
ere 

developed and used to evaluate the 50 potential projects that w
ere initially 

identified. These criteria w
ere grouped as follow

s: 

�
�

Technical feasibility 
�
�

C
ost 

�
�

Institutional support 
�
�

Functional feasibility 
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 A
 standardized set of econom

ic analysis criteria w
as also developed and utilized 

in the LTFP
. 

B
ecause of the difficulty in predicting the yield (afy) of recharge projects under all 

hydrologic conditions, the cost-effectiveness of recharge projects w
as evaluated 

separately using a new
 factor. This factor uses the average increased percolation 

rate (in cfs), divided by the annual cost of capital recovery plus operations and 
m

aintenance (O
&

M
) (cfs/$M

/yr).  The larger this factor is, the m
ore cost effective 

the 
recharge 

m
ethod 

is. 
 

For 
w

ater 
quality 

m
anagem

ent 
and 

operational 
im

provem
ent facilities categories, a unit cost criterion w

as not appropriate since 
the projects do not produce additional w

ater or allow
 increased groundw

ater 
pum

ping.  R
ather, these projects result in im

provem
ent to w

ater quality or 
operational effectiveness. The benefits of such projects are in som

e cases better 
expressed in term

s of costs that w
ould be avoided if the project(s) w

ere 
im

plem
ented. 

ES-5 
P

R
O

JEC
T A

LTER
N

A
TIVES A

N
A

LYSIS 
E

ach of the potential projects w
as described according to a standardized form

at 
covering the follow

ing topics: 

�
�

P
roject Identification 

�
�

P
roject D

escription 
�
�

P
roject O

perations 
�
�

E
nvironm

ental Issues 
�
�

C
ost E

stim
ates 

�
�

Im
plem

entation S
chedule 

�
�

A
dvantages and D

isadvantages 
E

ach of the projects are sum
m

arized in C
hapter 5 and are m

ore fully described in 
A

ppendix A
.  E

valuation and screening of the potential projects show
ed that 

certain projects did not w
arrant further consideration in the LTFP

 at this tim
e, 

either because they are being separately im
plem

ented by O
C

W
D

 or other 
agencies, or w

ere determ
ined to be infeasible.  The rem

aining projects that w
ere 

carried forw
ard in the LTFP

 are listed in Table E
S

-2. 
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T
A

B
LE ES-2 

P
O

TEN
TIA

L LTFP P
R

O
JEC

TS R
EM

A
IN

IN
G

 A
FTER

 S
C

R
EEN

IN
G 

 

ES-6 
P

R
EFER

R
ED

 P
R

O
JEC

T P
O

R
TFO

LIO
S 

s of projects, called ‘portfolios’.  Five 

Project 
N

o.
Project Title

Project 
N

o.
Project Title

W
ater Q

uality M
anagem

ent Facilities
R

-3
D

eep W
ater B

asin C
leaning V

ehicles
Q

-2
Tem

escal C
reek W

etlands
R

-4 
M

ulti-Lateral R
echarge W

ell (R
adial type) *

Q
-3

C
hino C

reek W
etlands *

R
-5

S
antiago C

reek E
nhanced R

echarge *
Q

-5
R

iver R
oad W

etlands
R

-6
N

ew
 R

echarge Basins – Viable Priority Sites
Q

-6
M

ill C
reek W

etlands
R

-10
Fletcher Basin Vadose Zone R

echarge W
ells

O
perational Im

provem
ent Facilities

R
-11

S
ubsurface R

echarge
O

-1
B

asin R
ehabilitation P

rogram
 *

R
-14

D
esilting Im

provem
ent Program

s
O

-2
Burris Pit R

econtouring *
N

ew
 W

ater Supply Facilities
O

-3
Lakeview

 Pipeline
S

-2
Irrigation/Industrial S

ervice (G
W

R
 S

ystem
)

O
-4

Intake Structure M
odification - O

live Pit
S-3

M
id-basin Injection (G

W
R

 System
) *

O
-5

P
lacentia/R

aym
ond B

asins Im
provem

ents
S-5

O
ff Stream

 Storm
w

ater Storage
O

-6
S

ilt D
isposal P

rogram
S

-6
P

rado P
ool S

torm
w

ater E
nhancem

ent
B

asin M
anagem

ent Facilities
M

-1
Shallow

 Aquifer D
evelopm

ent
M

-2
C

olored W
ater D

evelopm
ent

M
-3

Basin Pum
ping Transfer Program

M
-5

Talbert Injection Barrier Future Expansion
M

-6
Alam

itos Barrier Im
provem

ent
M

-7
Bolsa - S

unset Injection B
arrier and S

upply

* R
ecom

m
ended for consideration to im

plem
ent in five years

R
echarge Facilities

This section sum
m

arizes the five group
portfolios w

ere developed based on the project evaluations and rankings w
ithin 

the different project categories. The portfolios show
 a general progression of 

projects, w
hich could be im

plem
ented over the 20-year planning horizon, subject 

to needs, availability of funding, and availability of recharge w
ater. 

R
echarge P

ortfolio 
The R

echarge portfolio provides possible projects that could capture increasing 

deliveries to the D
istrict.  

S
A

R
 flow

s to recharge the basin. The D
istrict also recharges the basin by 

annually purchasing large blocks of M
etropolitan replenishm

ent w
ater.  The 

D
istrict has been w

orking very closely w
ith M

W
D

O
C

 and the producers to 
increase the am

ount of capacity the producers have in receiving M
etropolitan 

in-lieu 
replenishm

ent 
w

ater 
w

hen 
it 

is 
available. 

 
The 

capacity 
to 

receive 
approxim

ately 150,000 afy of in-lieu w
ater has been developed if it is available 

from
 

M
etropolitan. 

This 
effort 

also 
directly 

benefits 
the 

D
istrict’s 

recharge 
operations in A

naheim
. Lesser am

ounts of M
etropolitan replenishm

ent w
ater 

w
ould have to be purchased and directly recharged. The D

istrict budgets to 
purchase 

approxim
ately 

65,000 af 
of 

M
etropolitan 

replenishm
ent 

w
ater 

on 
average each year and it is very likely that m

ost if not all of this w
ater w

ould be 
taken via the in-lieu program

.  In the past roughly half of this w
ater w

as received 
via the in-lieu program

 and half w
as directly recharged.  The in-lieu program

 w
ill 

be the foundation or cornerstone of future M
etropolitan replenishm

ent w
ater 
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 To develop new
 techniques and efficiencies in recharging w

ater the D
istrict 

previously established a R
echarge E

nhancem
ent G

roup (R
E

W
G

).  The R
E

W
G

 

harge could be achieved if 

group consists of D
istrict engineers, scientist and operators.  A

dditionally, experts 
from

 other agencies attend R
E

W
G

 m
eetings to provide their experiences and 

m
ethods to recharge w

ater.  Funding to build dem
onstration-type projects w

as 
previously discontinued, but w

ill be recom
m

ended for inclusion in the FY
 06-07 

budget. M
any of the recom

m
ended projects in the R

echarge P
ortfolio have been 

developed by the R
E

W
G

 and w
ould be im

plem
ented under its technical direction. 

R
echarging the basin through direct spreading of S

A
R

 w
ater has historically 

been one of the D
istrict’s core functions. The prim

ary source of recharge w
ater 

for the basin is the S
A

R
.  O

n average, the D
istrict currently recharges essentially 

all of the baseflow
 (about 155,000 afy) and 50,000 afy of storm

flow
 from

 the river 
in the D

istrict’s facilities in A
naheim

 and O
range. A

ny surplus recharge capacity 
is norm

ally used to recharge M
etropolitan direct replenishm

ent w
ater if it is 

available. In m
ost years, the D

istrict’s recharge system
 has lim

ited excess or 
unused recharge capacity, as show

n in C
hapter 5. 

In order to increase production from
 the basin, the D

istrict m
ust find new

 w
ays to 

increase its recharge capabilities.  A
dditional rec

baseflow
 rates increase or the D

istrict increases its ability to capture storm
w

ater. 
Long-term

 projections of the future am
ount of baseflow

 in the S
A

R
 above P

rado 
D

am
 have been recently m

ade by the S
anta A

na W
atershed P

roject A
uthority 

(S
A

W
P

A
, 2004).  D

istrict staff used S
A

W
P

A
’s projection, w

hich account for 
planned w

ater recycling upstream
 of P

rado D
am

, to estim
ate the m

id-range 
projection of river baseflow

 show
n in Figure E

S
-2.  B

y accounting for potential 
additional recycling above P

rado D
am

 that w
as not included in S

A
W

P
A

’s 
projection, the low

 projection in Figure E
S

-2 w
as developed.  The high projection 

in Figure E
S

-2 is the sam
e as the m

id-range projection except that it includes 
w

ater savings from
 the rem

oval of the invasive plant species A
rundo D

onax and 
it also includes treated w

astew
ater discharges by three dischargers that w

ere not 
included in S

A
W

P
A

’s estim
ate.   
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F
IG

U
R

E ES-2 
P

R
O

JEC
TED

 A
VA

ILA
B

ILITY O
F SA

R
 B

A
SEFLO

W
 

100
120
140
160
180
200
220
240
2602000

2005
2010

2015
2020

2025

Year

SAR Baseflow (1000s) (acre-
ft per year)

High Projection

Mid-Range Projection

Low
 Projection

The LTFP
 R

echarge P
ortfolio w

as form
ulated to be im

plem
ented if the high 

baseflow
 projection is realized.  If the m

id-range or low
 projection occurs, then 

only a portion of the R
echarge P

ortfolio projects should be considered for 
im

plem
entation. A

dditional recharge projects w
ould not be built until it w

as 
determ

ined that sufficient S
A

R
 flow

s w
ere available to supply the new

 recharge 
facilities. S

taff proposes to annually review
 the availability of S

A
R

 flow
s, changes 

in the last year, and tabulate new
 proposed recycling projects in the upper S

A
R

 
w

atershed.  This review
 w

ill provide inform
ation for the D

istrict to determ
ine w

hen 
new

 recharge facilities could be built and to update the LTFP
.  If insufficient 

baseflow
 exists in the future to provide w

ater for recharge, then S
A

R
 storm

flow
 

could be utilized to achieve som
e increased recharge, provided that sufficient 

storage capacity exists to store the storm
w

ater for later recharge. 
A

pproxim
ately 50,000 afy of storm

flow
 is also lost to the ocean on average. In 

som
e w

et years, over 100,000 afy of storm
flow

 flow
s past the D

istrict’s recharge 
facilities and is lost to the ocean. This w

ater is lost to the ocean because the 
D

istrict is unable to divert high flow
s out of the river and because the D

istrict’s 
existing recharge system

 is often at its m
axim

um
 capacity during w

et w
inter 

m
onths. A

s described in C
hapter 6, an analysis w

as conducted to estim
ate how

 
m

uch additional S
A

R
 storm

flow
 could be recharged if the D

istrict’s recharge 
capacity w

as increased. This analysis, w
hich included daily river flow

 data and 
accounted for storage at P

rado D
am

, indicated that in approxim
ately one-half of 

the years, there is enough storm
flow

 to recharge an additional 7,000 afy if the 
recharge capacity is increased by 200 af/day (or 100 cubic feet per second [cfs]).  
In very dry years, little to no additional recharge w

ould be achieved w
ith the 

200 af/day recharge capacity increase.  In very w
et years, there is enough 

storm
flow

 to recharge an additional 30,000 afy. 
The R

echarge P
ortfolio is show

n graphically in Figure E
S

-3.  Im
plem

entation of 
the R

echarge P
ortfolio over the next 20 years w

ould increase the average 
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 recharge system
 capacity by approxim

ately 170 cfs.  S
om

e of the potential 
projects show

n in Figure E
S

-3 m
ay not be feasible w

hen they are further 
evaluated prior to project approval, or there m

ay not be sufficient river flow
 to 

justify som
e of the projects.  The intent of assem

bling the projects as show
n in 

Figure E
S

-3 is to evaluate the m
axim

um
 extent of projects if the high S

A
R

 
baseflow

 projection occurs in the next 20 years. 
S

everal projects in the R
echarge P

ortfolio can utilize either S
A

R
 baseflow

 or 
storm

flow
 for recharge.  O

ther recharge projects, such as radial injection w
ells 

that could be constructed at B
all R

oad B
asin in A

naheim
, have w

ater quality 
requirem

ents that dictate the use of G
W

R
 S

ystem
 w

ater. 
N

ew
 W

ater S
upply P

ortfolio 
The N

ew
 W

ater S
upply P

ortf
upon the possible expansion olio is show

n on Figure E
S

-4 and is prim
arily based 

 of the G
W

R
 S

ystem
.  The portfolio is show

n for 
current and future G

W
R

 S
ystem

 phases, w
ith the m

axim
um

 project size being 
110,000 afy, based on consideration of several factors.  O

ne of the key factors 
for future phases of the G

W
R

 S
ystem

 is the availability of sufficient secondary 
treated w

astew
ater flow

s from
 O

C
S

D
.  B

ased on projections from
 O

C
S

D
, it is 

estim
ated that there w

ill be sufficient flow
 available from

 O
C

S
D

 in 2025 for a total 
of 110,000 afy of product w

ater from
 the G

W
R

 S
ystem

.  The allocation show
n in 

Figure E
S

-4 is based on 20,000 afy of P
hase 1 flow

s being allotted to injection 
through new

 injection w
ells in the interior or m

iddle of the basin.  This project, 
referred to as ‘M

id-B
asin Injection’, w

ould provide the benefit of recharging w
ater 

in an area of low
 groundw

ater levels near south S
anta A

na and north C
osta 

M
esa.  A

dditionally, 3,600 afy of G
W

R
 S

ystem
 P

hase 1 flow
s w

ould supply the 
B

all R
oad B

asin radial recharge project. S
ubsequent potential projects show

n on 
Figure E

S
-4 w

ould be supplied w
ith G

W
R

 S
ystem

 P
hase 2 flow

s. 
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FIGURE ES-3 
PREFERRED RECHARGE PORTFOLIO 

(a) Includes SAR baseflow and stormflow; assumes high SAR baseflow projections; some projects at end of planning period would have 
to be deferred if mid-range or low SAR baseflow projections are experienced. 
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FIGURE ES-4 
NEW WATER SUPPLY FACILITIES – GWR SYSTEM PORTFOLIO 
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ary
 

 B
asin M

anagem
ent P

ortfolio 
There are three project categories in the B

asin M
anagem

ent Facilities P
ortfolio, 

w
hich are sum

m
arized in Table E

S
-3. The three categories are control of 

subsurface 
outflow

 
from

 
the 

basin, 
seaw

ater 
intrusion 

control, 
and 

w
ater 

conservation. 

T
A

B
LE ES-3 

B
A

SIN
 M

A
N

A
G

EM
EN

T P
R

O
JEC

TS 

C
A

TEG
O

R
Y 

P
R

O
JEC

T 
N

O. 
P

R
O

JEC
T T

ITLE 

W
est O

range C
ounty (W

O
C

) 
S

ubsurface O
utflow

 C
ontrol 

M
-1 

S
hallow

 A
quifer D

evelopm
ent 

 
M

-2 
C

olored W
ater D

evelopm
ent 

 
M

-3 
B

asin P
um

ping Transfer P
rogram

 
S

eaw
ater Intrusion C

ontrol 
M

-5 
Talbert B

arrier E
xpansion 

 
M

-6 
A

lam
itos B

arrier Im
provem

ent 
 

M
-7 

B
olsa/S

unset Injection B
arrier 

W
ater C

onservation 
S

-11 
R

esidential E
T S

m
art C

ontrollers 

The B
asin M

anagem
ent Facilities P

ortfolio is depicted on Figure E
S

-5.  The 
benefits of this portfolio are threefold: (1) increased basin yield resulting from

 a 
reduction in subsurface outflow

 losses to Los A
ngeles C

ounty; (2) long-term
 

protection of the groundw
ater basin from

 potential seaw
ater intrusion; and 

(3) w
ater 

dem
and 

reduction 
from

 
conservation. 

A
dditional 

m
onitoring 

and 
evaluations w

ould be conducted prior to consideration of the projects to expand 
the seaw

ater intrusion barriers.   
The Talbert B

arrier E
xpansion project consists of additional injection w

ells 
beyond those under construction in phase 1 of the G

W
R

 S
ystem

. The D
istrict w

ill 
be closely m

onitoring the effectiveness of the G
W

R
 S

ystem
 P

hase 1 Talbert 
barrier im

provem
ents, w

hich includes the construction of four new
 injection w

ells 
along the w

esterly side of the S
A

R
 at A

dam
s A

venue and four new
 injection w

ells 
at the w

esterly end of the barrier near B
each B

oulevard.  These facilities w
ere 

prim
arily designed to prevent seaw

ater from
 traveling around the ends of the 

existing barrier.  If seaw
ater w

ere to continue traveling around the easterly end of 
the Talbert B

arrier, the D
istrict m

ay need to construct additional injection w
ells 

along A
dam

s A
venue east of the S

A
R

. This project could be phased w
ith a few

 
injection w

ells constructed initially, w
ith additional w

ells being built later as 
needed.  If and w

hen this easterly expansion of the barrier w
ould be needed is 

not know
n, but it is show

n conceptually in the LTFP
 as occurring in 2011. 

In the LTFP
, w

ater conservation is considered as a new
 w

ater supply, rather than 
a w

ater dem
and reduction technique. It is envisioned that M

W
D

O
C

 w
ould be the 

lead agency for im
plem

enting w
ater conservation program

s, and O
C

W
D

 could 
potentially provide financial support.   

O
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FIGURE ES-5 
ANAGEMENT FBASIN M ACILITIES 
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m

ary
 

 W
ater Q

uality M
anagem

ent P
ortfolio 

The D
istrict has an active and progressive w

ater quality program
 to protect the 

basin. The basin is closely m
onitored to ensure w

ater quality and to detect 
possible contam

inants early. The D
istrict has a m

ultifaceted program
 to protect 

the basin.  E
xam

ples of this approach include: 

�
�

U
sing w

etlands to treat S
A

R
 flow

s 
�
�

W
orking w

ith producers to pum
p and treat contam

inated groundw
ater 

�
�

C
losely m

onitoring the S
A

R
 quality 

�
�

P
roactively bringing legal action against entities contam

inating the 
shallow

 portion of the basin before the contam
ination reaches the m

ain 
aquifer 

�
�

C
onstructing projects to rem

ove contam
inants in groundw

ater near the 
D

istrict’s recharge facilities 
N

ew
 w

ater quality projects in the LTFP
 relate to expanding the existing w

etlands 
behind P

rado D
am

. The D
istrict currently operates the P

rado W
etlands to 

rem
ove nitrogen from

 S
A

R
 flow

s, although other w
ater quality benefits are 

realized. A
pproxim

ately one-half of the baseflow
 in the S

A
R

 is treated w
ith the 

P
rado 

W
etlands. 

The 
principal 

projects 
in 

the 
W

ater 
Q

uality 
M

anagem
ent 

portfolio are the follow
ing w

etlands: Tem
escal C

reek, C
hino C

reek, R
iver R

oad, 
and M

ill C
reek.  Tem

escal C
reek, C

hino C
reek, and M

ill C
reek are tributaries to 

the S
A

R
 in the P

rado B
asin that currently do not receive w

etlands treatm
ent.  

The proposed w
etlands portfolio is based on the D

istrict’s w
etlands policy, w

hich 
has the long-term

 goal of providing w
etlands treatm

ent for baseflow
 in each of 

the tributaries in the P
rado B

asin.  Figure E
S

-6 illustrates an exam
ple schedule 

for construction of the additional w
etlands, and the additional flow

 that is tributary 
to the S

A
R

 that w
ould be treated. F

IG
U

R
E ES-6 

W
A

TER
 Q

U
A

LITY M
A

N
A

G
EM

EN
T P

O
R

TFO
LIO 
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M
ill C
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R
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C
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 O
perational Im

provem
ents P

ortfolio 
The operational Im

provem
ents P

ortfolio consists of projects in tw
o categories: 

1. 
P

rojects that are extensions of current D
istrict operational activities, 

such as rehabilitating and im
proving the intake structures at existing 

recharge basins.  
2. 

P
reviously 

planned 
projects 

that 
w

ere 
originally 

included 
in 

the 
2004-05 C

apital Im
provem

ent P
rogram

 (C
IP

), but w
ere deferred due 

to budgetary constraints. These projects are carried forw
ard in the 

LTFP
. 

The O
perational Im

provem
ent projects portfolio is show

n in Table E
S

-4. 

T
A

B
LE ES-4 

O
PER

A
TIO

N
A

L IM
PR

O
VEM

EN
TS P

R
O

JEC
TS 

P
U

R
PO

SE 
P

R
O

JEC
T N

O.
P

R
O

JEC
T T

ITLE 
O

-1 
R

echarge B
asin R

ehabilitation P
rogram

 
O

-4 
Intake S

tructure M
odification – O

live P
it 

O
-5 

P
lacentia/R

aym
ond B

asin Im
provem

ents 

E
xtension of current 

operational activities 

O
-6 

S
ilt D

isposal P
rogram

 
O

-2 
B

urris P
it R

econtouring 
P

rojects from
 2004-05 C

IP
 

carried forw
ard in LTFP

 
O

-3 
Lakeview

 P
ipeline 

ES-7 
S

U
M

M
A

R
Y O

F R
EC

O
M

M
EN

D
ED

 P
O

R
TFO

LIO
S 

The five recom
m

ended LTFP
 portfolios are sum

m
arized on Table E

S
-5. The 

LTFP
 considers 29 potential projects am

ong the five portfolios that could produce 
as m

uch as 125,000 afy of new
 w

ater and corresponding sim
ilar increase in 

groundw
ater pum

ping over the next 20 years. A
dditionally these projects result in 

basin m
anagem

ent, w
ater quality, and operational im

provem
ents.  

S
ixteen of the 29 projects w

ithin the LTFP
 create new

 w
ater, subject to the 

availability of sufficient recharge w
ater. The capital cost of these projects is $311 

m
illion. They have a total annual cost of $60 m

illion, w
hich includes O

&
M

 and 
debt service. Their estim

ated unit cost is $480/af.  These estim
ated costs, w

hich 
are based on year 2005 costs, do not include any grant funding, w

hich, if 
received, w

ould low
er the cost. 

Thirteen of the 29 projects are w
ithin the seaw

ater intrusion control, w
ater quality 

m
anagem

ent, and operational im
provem

ent categories.  C
alculation of a sim

ple 
unit cost per acre-foot is not possible for these projects.  
If all 29 projects w

ere constructed, capital costs for all projects w
ould total 

$432 m
illion w

ith related O
&

M
 costs at about $64 m

illion per year. Total annual 
costs are estim

ated at $89 m
illion per year.   
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T
A

B
LE ES-5 

S
U

M
M

A
R

Y O
F R

EC
O

M
M

EN
D

ED
 P

O
R

TFO
LIO

S 

 
asin P

roduction P
ercentage 

Capital
Cost
($M

)

O&M
 

Cost
($M

/yr)

Annual 
Cost

($M
/yr)

R
echarge

7
(a)

93,000
(b)(c)

124
14.3

21.5
-

N
ew

 W
ater S

upply
6

(a)
22,000

(d)
150

24.7
33.4

-
B

asin M
anagem

ent - W
O

C
 O

utflow
 

C
ontrol C

om
ponent

3
10,000

(e)
37

3.0
5.1

-
Subtotal - N

ew
 W

ater C
om

ponent
16

125,000
311

42
60

480
B

asin M
anagem

ent - Seaw
ater 

Intrusion C
ontrol C

om
ponent

3
-

90.0
18.1

23.3
-

W
ater Q

uality M
anagem

ent
4

-
22.5

2.8
4.1

-

O
perational Im

provem
ents

6
-

8.8
1.3

1.9
-

Total - All Projects
29

125,000
432

64
89

-

a.  M
id-basin Injection included in N

ew
 W

ater Supply Portfolio
b.  Equivalent to 128 cfs additional percolation

e. Includes: Shallow
 Aquifer D

evelopm
ent, C

olored W
ater D

evelopm
ent, BPTP (See Table 6-9)

c.  Includes: Santiago C
reek R

echarge, Four N
ew

 R
echarge Basins (4), D

esilting Facility, 
     Vadose R

echarge - Fletcher Basin, 5 BC
Vs - D

eep Basins, and Future Basins (See Table 6-4)
d. 23,600 afy of G

W
R

 System
 Phase 1 flow

s for M
id-Basin Injection and R

adial R
echarge - Ball Basin, not

    included. Subsurface R
echarge (7 sites) (S

ee Table 6-7)

No. of
Projects

Portfolio
M

ax. Capacity
(afy)

M
axim

um

Unit Cost
($/af)

B
 

d in N
ovem

ber 2004 it w
as predicted that annual 

0,000 afy going forw
ard from

 2010, 

In the 2010 R
ate P

lan publishe
basin pum

ping w
ould increase to approxim

ately 390,000 afy in 2010, w
hich 

equates to a B
P

P
 in the area of 75 percent. 

If annual basin pum
ping is m

aintained at 39
the B

P
P

 w
ill slow

ly decline to approxim
ately 65 percent in 2025 if the total w

ater 
dem

and increases as projected. U
nder this scenario the groundw

ater producers 
w

ould prim
arily rely upon M

etropolitan to m
eet increasing w

ater dem
ands. A

t the 
opposite end of the spectrum

, if all of the projects in the LTFP
 w

ere determ
ined 

to be econom
ical, feasible, and successfully im

plem
ented, the B

P
P

 w
ould 

ultim
ately increase to approxim

ately 88 percent. The LTFP
 provides a m

enu of 
options (projects) that the O

C
W

D
 B

oard of D
irectors can select to decide the 

target volum
e of groundw

ater the basin should provide assum
ing average 

hydrology. 
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 ES-8 
F

IN
A

N
C

IN
G

 P
R

O
G

R
A

M
 A

N
D

 IM
PA

C
TS 

The principal revenue sources to fund im
plem

entation of projects in the LTFP
 

w
ould be: 

�
�

Long-term
 debt and a “P

ay-A
s-Y

ou-G
o” program

 supported by the 
R

eplenishm
ent A

ssessm
ent (R

A
) 

�
�

S
tate and federal grants 

S
ix projects are recom

m
ended for im

plem
entation in the next five years as 

previously show
n on Table E

S
-1.  The total capital cost of these projects is 

$36.1 m
illion.  A

ssum
ing the D

istrict decides to construct the projects and long-
term

 debt is used to fund their construction, the D
istrict w

ould incur annual debt 
paym

ents of approxim
ately $2.0 m

illion for 30 years. S
om

e grant funding is 
available to offset a sm

all portion of this cost. The annual O
&

M
 cost of the 

facilities is estim
ated at $2.9 m

illion. Thus, the total cost of the six new
 projects is 

$4.9 m
illion annually.  If annual basin pum

ping is 390,000 afy by the year 2010 
as previously projected, the R

A
 w

ould need to increase $13/af to support this 
new

 expense. 
O

ffsetting this expense is the benefits the six new
 projects w

ould bring to the 
D

istrict’s residents, w
hich prim

arily include: 

�
�

Increasing the D
istrict’s recharge capacity, w

hich w
ould allow

 for 
recharging additional S

A
R

 flow
s and recharging increased am

ounts of 
M

etropolitan 
replenishm

ent 
w

ater. 
Thus 

a 
higher 

B
P

P
 

could 
be 

m
aintained; and  

�
�

Im
proved S

A
R

 w
ater quality 

LTFP
 Financial B

enefits 
The 

LTFP
 

has 
identified 

projects 
that 

could 
provide 

for 
approxim

ately 
125,000 afy of additional groundw

ater production, and w
ater quality and basin 

m
anagem

ent im
provem

ents. The 16 projects w
ithin the LTFP

 that create new
 

w
ater have a total annual capital recovery and O

&
M

 cost of $60 m
illion in current 

dollars.  Including the producers’ energy costs to pum
p the w

ater, the cost to 
produce the additional 125,000 af of w

ater is approxim
ately $66 m

illion per year. 
The m

ost likely alternative w
ater supply to groundw

ater to m
eet increased future 

w
ater dem

ands in the D
istrict’s service territory w

ould be Tier II M
etropolitan 

w
ater. The cost of this w

ater is currently $579/af.  U
sing the current Tier II cost of 

$579/af, the cost to buy the 125,000 af from
 M

etropolitan instead of producing it 
from

 the basin is $72 m
illion per year. 

C
om

paring the 16 projects in the LTFP
 that create new

 w
ater supplies w

ith 
M

etropolitan Tier II rates is a broad and sim
plistic com

parison that is only m
eant 

to give an initial indication that the projects could be econom
ically feasible. E

ach 
project 

in 
the 

LTFP
 

w
ould 

have 
to 

be 
review

ed 
in 

greater 
detail 

via 
the 

preparation of an E
ngineers R

eport before the D
istrict could decide to construct 

the project. 
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C
hapter 1 Introduction 

 1 
IN

TR
O

D
U

C
TIO

N
 

This chapter outlines the purpose of the Long-Term
 Facilities Plan (LTFP); 

sum
m

arizes the findings of tw
o previous com

panion docum
ents (R

echarge 
Study and G

roundw
ater M

anagem
ent Plan), and provides the basis for the 

com
panion 

environm
ental 

analysis 
docum

ent 
(Program

 
Environm

ental 
Im

pact R
eport [PEIR

]). 

1.1 
B

A
C

K
G

R
O

U
N

D 
O

C
W

D
 is the m

anager of the O
range C

ounty G
roundw

ater B
asin (basin).  The 

basin is a vital w
ater supply source for north-central O

range C
ounty, and has 

played a key role in m
eeting the w

ater needs for over 100 years w
ithin the 

D
istrict.   

O
C

W
D

 w
as form

ed in 1933 for the purpose of m
anaging and protecting the 

basin. 
 

The 
D

istrict’s 
m

ission 
statem

ent 
provides 

a 
concise 

description 
of 

O
C

W
D

’s w
ork: 

It is the m
ission of the O

range C
ounty W

ater D
istrict to 

provide local w
ater retailers w

ith a reliable, adequate, high-
quality local w

ater supply at the low
est reasonable cost and 

in an environm
entally responsible m

anner. 
The current 2005 am

ount of pum
ping from

 the basin, also referred to as the 
basin’s yield, is approxim

ately 318,000 acre-feet per year (afy). W
ith com

pletion 
of P

hase 1 of the G
roundw

ater R
eplenishm

ent (G
W

R
) S

ystem
 and average local 

hydrology, the yield w
ill increase to approxim

ately 390,000 afy.   
E

stim
ated dem

ands w
ithin the D

istrict’s boundary are currently 491,000 afy, and 
in 2025 are estim

ated to be approxim
ately 568,000 acre-feet per year (afy) w

ithin 
the existing D

istrict boundary, and approxim
ately 613,000 afy w

ith potential 
annexations requested by the C

ity of A
naheim

 and Irvine R
anch W

ater D
istrict 

(IR
W

D
).   

W
ater users in the basin, generally referred to as groundw

ater producers or 
producers, benefit from

 access to the basin because groundw
ater supplies from

 
the basin are less expensive than the alternative w

ater supply, w
hich is prim

arily 
from

 the M
etropolitan W

ater D
istrict of S

outhern C
alifornia (M

etropolitan).  The 
entire southern C

alifornia region also benefits from
 the basin because the basin’s 

natural yield represents w
ater that does not have to be im

ported from
 outside the 

w
atershed, such as from

 the C
olorado R

iver or S
ierra N

evada w
atersheds.  

P
rovided that the basin’s yield is enhanced in a cost-effective m

anner, the 
producers benefit from

 greater access to low
er priced groundw

ater. 

1.2 
P

U
R

PO
SE O

F L
O

N
G-T

ER
M

 F
A

C
ILITIES P

LA
N 

In 2003, the D
istrict began a collaborative process w

ith the producers to evaluate 
potential projects and program

s that could cost-effectively increase the yield of 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
TR

IC
T 

1-1 
L

O
N

G-T
E

R
M

F
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C
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LA
N
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 the 
basin 

and 
protect 

groundw
ater 

quality. 
This 

process 
resulted 

in 
the 

preparation of the Long-Term
 Facilities P

lan (LTFP
).   

The purpose of the LTFP
 is to identify and evaluate projects that could: 

1. 
Increase the sustainable yield of the basin in a cost-effective m

anner 
to the highest possible am

ount.  This is generally referred to as 
“optim

izing the basin’s yield”, and is achieved through: 
a. M

axim
izing recharge into the basin; 

b. 
M

inim
izing S

anta A
na R

iver (S
A

R
) surface outflow

 to the ocean; 
c. 

M
inim

izing subsurface outflow
 from

 the basin; 
d. M

inim
izing areas of low

 or depressed groundw
ater levels. 

2. 
P

rotect and enhance groundw
ater quality in the basin. 

3. 
P

rotect the coastal portion of the basin. 
Increasing the basin’s sustainable yield and protecting groundw

ater quality are 
often interconnected, since projects that change groundw

ater levels in the basin 
need to be evaluated w

ith respect to their im
pact on seaw

ater intrusion and other 
w

ater quality issues. 
A

 particular basin P
roduction P

ercentage (B
P

P
) has not been set as a target.  

Instead the LTFP
 develops a list of potential projects to consider im

plem
enting in 

the future to m
axim

ize the basin’s yield.  W
ithout these projects, as total w

ater 
dem

ands increase, the B
P

P
 w

ill slow
ly have to decrease.   

The D
istrict and the producers have an interest in m

axim
izing the sustainable 

basin yield, provided that it is done in a cost-effective m
anner.  The phrase 

‘sustainable basin yield’ m
eans the annual am

ount of production that can be 
m

aintained 
on 

a 
long-term

 
basis 

(for 
exam

ple, 
five 

to 
ten 

years) 
w

ithout 
overdrafting or harm

ing the basin.  This requires that total production from
 the 

basin be essentially the sam
e as total recharge on a long-term

 basis. The LTFP
 

does not bind the D
istrict to im

plem
entation of any project. E

ach project identified 
in the LTFP

 could be considered for construction in the future w
ith the com

pletion 
of a detailed E

ngineers R
eport as required by the D

istrict’s A
ct. 

A
pproach 

The D
istrict has historically m

aintained a R
eplenishm

ent A
ssessm

ent (R
A

) that is 
sufficiently below

 the rate of treated, full service w
ater from

 M
etropolitan such 

that the cost of groundw
ater is significantly less than M

etropolitan w
ater, after 

accounting for the producers’ energy, operations and m
aintenance costs.  This 

fram
ew

ork is m
aintained in the LTFP

.   
The approach to preparing the LTFP

 w
as: 

1. 
U

pdate the expected baseflow
 rates of future S

anta A
na R

iver (S
A

R
) 

flow
s, w

hile considering possible increases in upstream
 recycling 

activities. 
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2. 

U
pdate the expected future levels of secondary-treated w

astew
ater 

from
 O

range C
ounty S

anitation D
istrict (O

C
S

D
) available for the 

G
W

R
 S

ystem
’s future phases.  

3. 
Identify potential cost-effective projects to m

axim
ize the basin’s yield.   

4. 
E

valuate the potential projects and rank them
 according to technical, 

econom
ic, and developm

ental feasibility criteria. 
5. 

A
ssem

ble 
the 

viable 
projects 

into 
portfolios 

of 
projects 

w
ith 

progressively increasing unit cost ($/af) to support an increased 
sustainable basin yield.   

6. 
C

onfirm
 the technical viability of the portfolios w

ith groundw
ater 

m
odel runs that estim

ate groundw
ater elevations w

ith and w
ithout the 

portfolios. 
7. 

D
evelop other portfolios of various operational program

s to either 
optim

ize basin m
anagem

ent or protect and enhance w
ater quality. 

8. 
C

onfirm
 the econom

ic viability of the supply and operational portfolios 
w

ith estim
ated R

A
 rates. 

9. 
Identify operations and m

aintenance costs of the projects. 
10. 

D
evelop an exam

ple financing program
 for the suggested portfolios. 

11. 
P

rovide the basis for a P
rogram

 E
nvironm

ental Im
pact R

eport (P
E

IR
) 

that w
ill be prepared for the LTFP

 to com
ply w

ith the C
alifornia 

E
nvironm

ental Q
uality A

ct (C
E

Q
A

) and provide an environm
ental 

review
 of the D

istrict’s prospective projects.   
12. 

W
orking closely w

ith the producers to review
 and analyze all of the 

technical inform
ation used in the LTFP

. 
The LTFP

 provides expected w
ater dem

ands for internal grow
th (grow

th w
ithin 

the 
D

istrict’s 
existing 

boundary) 
and 

potential 
annexations 

that 
have 

been 
requested.  The requested annexations, if approved, w

ould extend the D
istrict’s 

boundary to include additional areas that either overlie or generally drain into the 
basin.  E

valuation of the requested annexations is included in the P
E

IR
.  P

rojects 
w

ithin the LTFP
 could be im

plem
ented w

ith or w
ithout approval of the requested 

annexations. 
From

 June 2004 to A
ugust 2005, m

onthly m
eetings w

ere held w
ith a w

orking 
group of the producers (P

roducers W
orking G

roup, or P
W

G
) and O

C
W

D
 staff.  

These m
eetings w

ere conducted to evaluate potential projects and program
s in 

the LTFP
, and also evaluate the potential groundw

ater level changes that could 
result from

 the requested annexations. 

1.3 
F

IN
D

IN
G

S O
F R

EC
H

A
R

G
E S

TU
D

Y 
M

axim
izing the ability to replenish the basin is crucial to optim

izing w
ater 

utilization in the D
istrict’s service area.  A

 R
echarge S

tudy w
as prepared by 

D
istrict staff and published in D

ecem
ber 2003 to assess existing recharge 

operations, constraints and opportunities, and determ
ine future recharge needs.  

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
TR

IC
T 

1-3 
L

O
N

G-T
E

R
M

F
A

C
ILITIE

S
 P

LA
N

C
hapter 1 Introduction 

 S
everal 

program
s 

w
ere 

identified 
in 

the 
R

echarge 
S

tudy 
that 

w
arranted 

additional evaluation in the LTFP
. These program

s are sum
m

arized in Table 1-1. 

T
A

B
LE 1-1 

P
O

TEN
TIA

L P
R

O
G

R
A

M
S FO

R
 E

XPA
N

D
IN

G
 A

N
D

 E
N

H
A

N
C

IN
G

 R
EC

H
A

R
G

E C
A

PA
B

ILITIES A
S 

D
ESC

R
IB

ED
 IN

 TH
E 2003 R

EC
H

A
R

G
E S

TU
D

Y 
Program

 
D

escription 

R
esearch (M

odular W
etlands, 

P
ercolation Studies, Lim

nological 
D

atabase) 

S
tudies to (1) determ

ine the ability of sm
all w

etlands to 
“polish” surface w

ater prior to groundw
ater recharge, 

(2) evaluate effectiveness of a com
m

ercial processor in 
enhancing percolation, and (3) im

proving know
ledge of 

w
ater quality at point of recharge 

S
and W

ash Plant 
E

valuation of feasibility of replacing current plant w
ith 

m
ore up-do-date plant. 

B
urris P

it R
econtouring 

P
roposal to excavate and reshape the basin to increase 

efficiency. 

R
echarge Trench 

Trenches excavated to overcom
e existing clay layers 

B
asin C

leaning V
ehicles (B

C
V

) 
D

evelopm
ent of B

C
V

s for both shallow
 and deep basins.

R
echarge G

alleries 
S

ubsurface recharge system
 sim

ilar to leach fields 

G
W

R
 S

ystem
 (B

all R
oad B

asin, M
id-

B
asin Injection, Infiltration G

alleries) 
E

xplore potential alternatives for utilizing G
W

R
 S

ystem
 

supplies to increase percolation. 

E
nhanced R

echarge at S
antiago 

C
reek 

E
xpand existing project that utilizes controlled releases 

to optim
ize recharge. 

Fletcher B
asin V

adose Zone 
R

echarge W
ell 

E
valuate using vadose zone recharge w

ell to recharge 
S

A
R

 and G
W

R
 w

ater. 

Land A
cquisition 

E
valuate feasibility of buying sm

all (<5 acres) and large 
(>5 acres) parcels for recharge. 

H
untington B

each R
echarge 

D
ry season urban runoff could potentially be captured in 

the shallow
 drinking w

ater aquifer. 

In-situ Filtration (S
C

AR
S

) 
C

oncept utilizing upper stretches of river to serves as a 
filtering system

 to im
prove w

ater quality. 

W
ater Q

uality (D
esilting) 

R
em

ove silt to im
prove quality of w

ater and im
prove 

percolation rates. 
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 1.4 
F

IN
D

IN
G

S O
F G

R
O

U
N

D
W

A
TER

 M
A

N
A

G
EM

EN
T P

LA
N 

A
 G

roundw
ater M

anagem
ent P

lan (G
W

M
P

) w
as prepared by D

istrict staff and 
published in M

arch 2004. The policy and m
anagem

ent objectives articulated in 
the G

W
M

P w
ere utilized as basic assum

ptions in the preparation of the LTFP
.  

S
everal recom

m
endations w

ere included in the G
W

M
P

, w
hich are sum

m
arized in 

Table 1-2, and further evaluated in the LTFP
. 

T
A

B
LE 1-2 

G
R

O
U

N
D

W
A

TER
 M

A
N

A
G

EM
EN

T P
LA

N
 R

EC
O

M
M

EN
D

A
TIO

N
S 

P
R

O
G

R
A

M/A
C

TIVITY 
P

R
O

TEC
T/E

N
H

A
N

C
E 

W
A

TER
 Q

U
A

LITY 
P

R
O

TEC
T/IN

C
R

EA
SE 

S
U

STA
IN

A
B

LE Y
IELD 

M
O

N
ITO

R
IN

G 
M

onitor quality of recharge w
ater sources 

Y
es 

Y
es 

M
onitor groundw

ater quality using D
istrict’s w

ells 
and selected w

ells ow
ned by others 

Y
es 

 

M
onitor w

ater m
anagem

ent and recycling plans 
in w

atershed for im
pact on S

A
R

 flow
 rates and 

S
A

R
 quality 

Y
es 

Y
es 

C
onduct groundw

ater level and hydrogeologic 
evaluations to provide inform

ation to m
anage the 

basin 
Y

es 
Y

es 

R
EC

H
A

R
G

E S
U

PPLY M
A

N
A

G
EM

EN
T 

P
rotect D

istrict’s interest in m
anagem

ent of flow
 

in S
A

R
 

 
Y

es 

M
onitor w

ater m
anagem

ent and recycling plans 
in the w

atershed for their potential im
pact upon 

future S
A

R
 flow

s 
 

Y
es 

E
valuate feasibility of new

 recharge w
ater 

supplies (e.g., G
W

R
 S

ystem
, w

ater transfers) 
 

Y
es 

E
valuate feasibility of additional conjunctive use 

or storage projects 
 

Y
es 

E
valuate projects to increase the D

istrict’s 
capacity to recharge w

ater  (e.g., M
etropolitan in-

lieu w
ater) 

 
Y

es 

E
valuate projects to m

aintain the recharge rate in 
the S

A
R

 riverbed 
 

Y
es 

Locate future recharge projects to m
axim

ize 
benefits to the basin and address areas of low

 
groundw

ater levels to the extent feasible (e.g., 
M

id-B
asin Injection 

Y
es 

Y
es 

M
anage natural resources in the w

atershed to 
sustain natural resources and a secure w

ater 
supply 

Y
es 

Y
es 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
TR

IC
T 

1-5 
L

O
N

G-T
E

R
M

F
A

C
ILITIE

S
 P

LA
N

C
hapter 1 Introduction 

 

G
R

O
U

N
D

W
A

TER
 Q

U
A

LITY M
A

N
A

G
EM

EN
T 

P
revent seaw

ater intrusion 
Y

es 
Y

es 

E
valuate em

erging contam
inants 

Y
es 

Y
es 

P
revent future contam

ination through 
coordinated efforts w

ith regulatory agencies and 
w

atershed stakeholders 
Y

es 
 

E
valuate projects to control vertical m

ovem
ent of 

poor quality w
ater 

Y
es 

Y
es 

G
R

O
U

N
D

W
A

TER
 IM

PR
O

VEM
EN

T P
R

O
JEC

TS 
E

valuate and pursue projects to address existing 
areas of contam

ination 
Y

es 
 

IN
TEG

R
A

TED
 D

EM
A

N
D

 A
N

D
 S

U
PPLY M

A
N

A
G

EM
EN

T 
E

valuate projects to m
axim

ize basin’s ability to 
respond to and recover from

 droughts 
 

Y
es 

E
valuate projects to control groundw

ater losses 
 

Y
es 

E
valuate projects to reduce w

ater dem
and 

through conservation and w
ater use efficiency 

 
Y

es 

1.5 
B

A
SIS FO

R
 P

R
O

G
R

A
M

 EIR
 

The LTFP
 provides the basis for a P

E
IR

 that w
ill be prepared for the LTFP

 to 
com

ply 
w

ith 
C

E
Q

A
 

and 
provide 

an 
environm

ental 
review

 
of 

the 
D

istrict’s 
prospective projects. The P

E
IR

 addresses all viable projects that could be 
included in the LTFP

 portfolios. W
hen preparing a P

E
IR

, C
E

Q
A

 guidelines 
dictate evaluating the w

idest range of potential projects and evaluating the 
largest possible basin yield. A

ccordingly, the LTFP
 and associated P

E
IR

 assess 
a broad range of potential projects. 
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 2 
W

A
TER

 R
ESO

U
R

C
ES SU

M
M

A
R

Y 

This chapter provides an estim
ate of current and future projected w

ater 
dem

ands, a listing of current w
ater sources, and recent estim

ates of 
M

etropolitan w
ater supply cost. A

s w
ater dem

ands increase w
ithin O

C
W

D
, 

the producers w
ill have to purchase greater am

ounts of M
etropolitan Tier II 

w
ater supplies unless new

 local w
ater supplies are developed. 

2.1 
W

A
TER

 D
EM

A
N

D
S 

N
um

erous factors im
pact future dem

ands such as population grow
th, econom

ic 
conditions, conservation program

s, and hydrologic conditions. E
stim

ates of future 
dem

ands are therefore subject to som
e uncertainty and should be updated on a 

periodic 
basis. 

 
P

rojections 
w

ere 
obtained 

from
 

the 
individual 

retail 
w

ater 
producers w

ithin the existing D
istrict boundaries and from

 regional projections 
from

 M
W

D
O

C
.  P

rojections w
ere also obtained for areas outside the D

istrict that 
have the potential to annex into the D

istrict. 

2.1.1 
C

urrent W
ater D

em
ands 

Total w
ater dem

ands w
ithin the D

istrict’s boundary in 2004 w
ere approxim

ately 
491,000 afy. Figure 2-1 provides historical w

ater dem
ands in the D

istrict, w
hich 

w
ere obtained from

 the D
istrict’s annual E

ngineers R
eports.  Total dem

ands 
have increased approxim

ately 200,000 afy in the last 40 years. 

F
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R

E 2-1 
H
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 D
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 2.1.2 
Projected W

ater D
em

ands 
E

stim
ating projected w

ater dem
ands is necessary for the planning of future w

ater 
developm

ent projects and portfolios.  O
C

W
D

 strives to provide a reliable and 
econom

ical source of w
ater for the groundw

ater producers, w
hile protecting the 

groundw
ater basin.  The m

agnitude of estim
ated dem

ands m
ust be quantified as 

accurately as possible because the am
ount of w

ater needed w
ill help determ

ine 
future courses of action.  Future w

ater dem
ands from

 possible annexation areas 
have been estim

ated in addition to dem
ands w

ithin the existing D
istrict boundary. 

2.1.2.1 
D

em
ands W

ithin E
xisting D

istrict B
oundary 

E
stim

ates of future total w
ater dem

ands from
 internal grow

th w
ere available from

 
tw

o sources: 

�
�

E
stim

ates prepared by each producer 
�
�

E
stim

ates m
ade from

 a com
puter m

odel developed by M
etropolitan 

P
rojected w

ater dem
ands w

ere estim
ated by the individual producers w

ithin the 
D

istrict and subm
itted by the producers to M

W
D

O
C

 in 2004.  M
W

D
O

C
 provided 

these estim
ates to the D

istrict.  These figures w
ere com

piled and redistributed to 
the producers for their review

.     
W

ater dem
and projections are also available from

 dem
and m

odeling conducted 
by 

M
etropolitan. 

A
s 

part 
of 

its 
Integrated 

R
esources 

P
lan, 

M
etropolitan 

developed a detailed m
odel of w

ater dem
ands (M

W
D

-M
A

IN
) that accounts for 

population grow
th, econom

ic factors, w
ater conservation, and other im

portant 
w

ater dem
and considerations.  The m

odel is particularly useful because it can 
evaluate the sensitivity of future w

ater dem
ands to changing conditions, such as 

drought and population changes.  U
pon request, M

etropolitan staff ran a version 
of this m

odel (O
C

-M
A

IN
) using specific dem

ographic and census data for O
range 

C
ounty.   

The O
C

-M
A

IN
 m

odel is a softw
are package that (1) translates dem

ographic, 
housing, and business statistics into estim

ates of existing w
ater dem

ands; 
(2) uses projections of population, housing, and em

ploym
ent to devise baseline 

forecasts 
of 

w
ater 

use; 
and 

(3) 
accounts 

for 
both 

active 
and 

passive 
conservation.  M

W
D

-M
A

IN
 has been the prim

ary dem
and forecasting tool used 

by M
etropolitan in recent years.  Future annual w

ater dem
ands w

ill fluctuate, 
prim

arily due to factors such as w
eather and econom

ic conditions.  The M
W

D
-

M
A

IN
 m

odel estim
ates that annual dem

ands m
ay increase or decrease as m

uch 
as eight percent annually above or below

 the estim
ated average dem

and due to 
the occurrence of w

et/dry periods and econom
ic factors. 

B
ased on the O

C
-M

A
IN

 m
odel, the total w

ater dem
and w

ithin the existing D
istrict 

boundary is projected to increase to approxim
ately 557,000 afy in the year 2025. 

For com
parison purposes, the estim

ates provided by the producers to the 
M

W
D

O
C

 
are 

that 
2025 

dem
ands 

in 
the 

current 
D

istrict 
boundary 

w
ill 

be 
approxim

ately 568,000 afy, w
hich is w

ithin tw
o percent of the total dem

and 
estim

ated by O
C

-M
A

IN
.  D

uring m
eetings of the P

roducers W
orking G

roup, the 

O
RANGEC

OUNTY W
ATERD

ISTRICT 
2-2 
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 producers indicated that they had m
ore confidence in their estim

ates of future 
dem

ands, and desired that their estim
ated dem

ands provided to M
W

D
O

C
 in 

2004 be used instead of the O
C

-M
A

IN
 estim

ates.  D
istrict staff concurred w

ith 
the producers’ request and used their estim

ates of future w
ater dem

ands in the 
LTFP

.   
The estim

ated increase in dem
and from

 491,000 afy in 2004 to approxim
ately 

568,000 afy in 2025 is an annual grow
th rate of approxim

ately 0.7 percent, 
assum

ing the increased dem
and occurs at a uniform

 annual rate.  

T
A

B
LE 2-1 

A
G

G
R

EG
A

TIO
N

 O
F E

STIM
A

TED
 F

U
TU

R
E W

A
TER

 D
EM

A
N

D
S 

W
ITH

IN  E
XISTIN

G O
C

W
D

 B
O

U
N

D
A

R
Y 

C
Y 2010

C
Y 2025

C
Y 2010

A
naheim

 (c)
82,461

92,180
92,060

93,615
B

uena P
ark

18,854
25,063

18,911
23,669

E
ast O

range C
ounty W

ater D
istrict (d)

16,400
17,666

16,656
16,680

Fountain V
alley

13,110
15,650

12,751
12,990

Fullerton
31,855

34,639
37,921

40,443
G

arden G
rove

29,220
30,875

34,152
36,726

H
untington B

each
35,626

36,973
34,728

35,780
Irvine R

anch W
ater D

istrict (c)
58,404

71,082
70,895

79,149
La P

alm
a

2,734
3,005

2,726
2,873

M
esa C

onsolidated W
ater D

istrict
23,473

25,777
21,929

22,211
N

ew
port B

each
19,081

20,198
21,479

21,725
O

range
32,105

34,814
35,156

35,156
S

anta A
na

49,485
56,291

49,553
57,210

S
antiago C

ounty W
ater D

istrict
2,713

6,949
2,016

3,600
(e)

S
eal B

each
3,757

3,870
4,622

4,880
S

errano W
ater D

istrict
3,409

3,611
3,408

3,464
S

outhern C
alifornia W

ater C
o.

30,861
34,205

30,842
32,934

W
estm

inster
14,779

17,408
15,139

16,943
Yorba Linda W

ater D
istrict (c)

17,538
18,790

18,851
19,801

N
on-agencies

7,700
7,700

7,700
7,700

Total - O
C

W
D

 A
rea

493,565
556,746

531,495
567,549

(a)  S
ource: M

W
D

O
C

(b)  S
ource: P

roducers, as subm
itted to M

W
D

O
C

 (2004)
(c)  E

xcludes potential annexation areas
(d)  Includes O

range P
ark A

cres M
W

C
 and portions of C

ity of Tustin
(e) U

pdated from
 personal com

m
unication w

ith H
enry M

ediem
a-P

som
as

     (consultant to S
antiago C

W
D

.)

O
C

-M
ain (a)

C
Y 2025

Agency/C
ity

2004 Producer Survey 
(b)

W
aterD

em
ands (afy)
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 2.1.2.2 
D

em
ands W

ithin P
ossible A

nnexation A
reas 

The D
istrict’s current boundaries encom

pass an area of approxim
ately 229,000 

acres.  The D
istrict has a history and policy of annexing new

 lands that are w
ithin 

the S
A

R
 w

atershed that receive im
ported w

ater from
 M

etropolitan, and that are 
considered qualified for annexation.  In 1933, w

hen the D
istrict w

as form
ed, its 

size w
as 162,676 acres, w

hich is 30 percent sm
aller than today’s size.   

In 2003, the C
ity of A

naheim
, IR

W
D

, and Y
orba Linda W

ater D
istrict (Y

LW
D

) 
requested that the D

istrict annex additional lands to the D
istrict. In 2004 the C

ity 
of A

naheim
 and IR

W
D

 each executed a M
em

orandum
 of U

nderstanding (M
O

U
) 

w
ith O

C
W

D
 regarding their proposed annexations. Future total w

ater dem
ands, 

including 
the 

estim
ated 

dem
ands 

from
 

the 
potential 

A
naheim

 
and 

IR
W

D
 

annexation areas, are show
n on Figure 2-2. IR

W
D

 has an aggressive w
ater 

recycling program
 and projects to serve approxim

ately 10,000 afy of reclaim
ed 

w
ater to the new

 annexation areas. Table 2-2 provides m
ore specific w

ater 
dem

and projections for IR
W

D
 and the C

ity of A
naheim

. 

F
IG

U
R

E 2-2 
E

XPEC
TED

 2025 T
O

TA
L W

A
TER

 D
EM

A
N

D
S  

 

491,000

77,000
35,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

W
ater D

em
ands

Acre-feet

A
nnexations (*)

Internal G
row

th

E
xisting

603,000 afy

 *  Total annexation area w
ater dem

ands are estim
ated at 45,000 afy.  IR

W
D

 expects to partially 
m

eet these dem
ands by expanding their reclaim

ed w
ater system

 to serve approxim
ately 10,000 

afy.  Future allow
able pum

ping from
 the groundw

ater basin w
ould be based upon the 35,000 afy 

figure  

O
RANGEC

OUNTY W
ATERD

ISTRICT 
2-4 

LONG-TERM
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C
hapter 2 W

ater R
esources Sum

m
ary 

 

T
A

B
LE 2-2 

E
STIM

A
TED

 2025 T
O

TA
L W

A
TER

 D
EM

A
N

D
S F

O
R

 P
O

TEN
TIA

L A
N

N
EXIN

G
 A

G
EN

C
IES

 (a)

E
STIM

A
TED

 A
N

N
U

A
L D

EM
A

N
D

 IN
 

Y
EA

R
 2025 (A

FY) (b)
A

G
EN

C
Y 

W
ITH

O
U

T 
A

N
N

EXA
TIO

N 
W

ITH
 

A
N

N
EXA

TIO
N 

D
IFFER

EN
C

E 
(W

ITH/W
ITH

O
U

T A
N

N
EXA

TIO
N) 

(A
FY) (b)

C
ity of A

naheim
 

93,615 
96,400 

2,785 
IR

W
D

 
79,149 

122,153 
43,004 

Total 
 

 
45,789 

(a) 
D

oes not include potential Y
LW

D
 annexation 

(b) 
P

roducer projections provided to M
W

D
O

C
 

Future dem
and projections should continue to be review

ed on a regular basis, so 
that the m

ost up-to-date inform
ation is used and that any changes in estim

ated 
future dem

ands are accounted for in future planning efforts. 

2.2 
C

U
R

R
EN

T W
A

TER
 S

U
PPLIES 

R
etail w

ater agencies w
ithin the D

istrict pum
p groundw

ater and utilize direct 
deliveries of M

etropolitan firm
 treated w

ater to m
eet total w

ater dem
ands.  IR

W
D

 
and the D

istrict also provide direct recycled w
ater to various custom

ers, and 
S

errano W
ater D

istrict treats and serves the local w
ater from

 S
antiago C

reek. 
The actual FY

 2005-06 w
ater supply m

ix to m
eet w

ater dem
ands in the D

istrict is 
sum

m
arized in Table 2-3.   
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T
A

B
LE 2-3 

FY 2005-06 W
A

TER
 S

U
PPLY M

IX (A
F) 

C
om

ponent 

G
roundw

ater 
B

asin 
R

echarge 
S

upply 

D
rinking 
W

ater 
S

upply 

G
roundw

ater B
asin R

echarge C
om

ponent
 

S
A

R
 base and storm

flow
s

194,000 

N
atural incidental recharge

60,000 

M
etropolitan replenishm

ent w
ater (a)

50,000 

S
eaw

ater barrier injection
12,000 

A
rlington D

esalter
2,000 

S
ubtotal

318,000 

B
asin P

um
ping @

 64%
 B

P
P

 
 

318,000

B
asin pum

ping above 64%
 B

P
P

 for w
ater quality 

projects 
 

14,000

O
ther local supplies (reclam

ation and S
antiago C

reek 
flow

s treated by S
errano W

ater D
istrict) 

 
18,000

M
etropolitan treated firm

 purchases by producers  
 

141,000

Total W
ater S

upply 
 

491,000

Total W
ater D

em
ands 

 
491,000

N
otes: 

(a) 
D

oes not include 15,000 af of M
etropolitan replenishm

ent w
ater purchased to refill 

the ground w
ater basi n. 

M
etropolitan purchas es show

n in bold 
 A

s show
n in Table 2-3, 191,000 afy of im

ported M
etropolitan firm

 treated and 
replenishm

ent supplies w
ill be purchased in FY

 2005-06 to m
eet the total w

ater 
dem

ands w
ithin the D

istrict’s service territory. If no additional local w
ater supplies 

w
ere 

developed, 
the 

am
ount 

of 
necessary 

M
etropolitan 

purchases 
w

ould 
increase by 122,000 afy or up to approxim

ately 313,000 afy by 2025 (assum
ing 

annexations occur).  A
s previously m

entioned, IR
W

D
 is planning to create 

10,000 afy 
of 

reclaim
ed 

w
ater 

supplies 
to 

serve 
their 

annexation 
areas.  

A
dditionally, the G

W
R

 S
ystem

 w
ill create approxim

ately 72,000 afy of new
 local 

w
ater supplies. 

These tw
o projects w

ould decrease the am
ount of necessary M

etropolitan 
purchases dow

n to approxim
ately 231,000 afy. H

ow
ever, the need to annually 

purchase 
M

etropolitan 
im

ported 
w

ater 
supplies 

w
ill 

grow
 

in 
the 

future 
(231,000 afy versus 191,000 afy). The LTFP

 provides a num
ber of projects that 
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ater R
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 could reduce the grow
ing dependency upon im

ported w
ater supplies to m

eet 
annual w

ater dem
ands. 

2.3 
F

U
TU

R
E M

ETR
O

PO
LITA

N
 S

U
PPLY R

A
TES 

The groundw
ater producers w

ill have to purchase additional M
etropolitan full 

service treated w
ater to m

eet increased dem
ands if new

 local projects are not 
developed.  R

ecent M
etropolitan rate projections are show

n in Figure 2-3. 

F
IG

U
R

E 2-3 
F

U
TU

R
E M

ETR
O

PO
LITA

N
 S

U
PPLY R

A
TES

 (a)

(a) S
ource: M

etropo
apacity C

harge 

 he projected M
etropolitan rates w

ill be used as the benchm
ark to determ

ine if 

579

704

litan; includes R
eadiness to S

erve C
harge and C

Tthe unit cost of local projects identified in C
hapter 3 are cost com

petitive. If 
additional cost-effective local w

ater supply sources are not developed, w
ater 

supply costs in the basin w
ill increase due to increasing M

etropolitan rates. 

483

609

0

500

1000

2006
2010

Year

Metropolitan Full Service Treated 
Supply Rates ($/af)

Tier II 

Tier I 
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 3 
ID

EN
TIFIC

A
TIO

N
 O

F PO
TEN

TIA
L PR

O
JEC

TS 

This chapter delineates the various categories of potential projects that 
O

C
W

D
 could choose to im

plem
ent and provides a m

aster list of all 
potential projects evaluated in the LTFP. 

3.1 
P

R
O

G
R

A
M

 A
N

D
 P

R
O

JEC
T C

A
TEG

O
R

IES 
The various projects considered in the LTFP

 are grouped w
ithin the follow

ing five 
categories: 

�
�

R
echarge Facilities 

�
�

N
ew

 W
ater S

upply Facilities 
�
�

B
asin M

anagem
ent Facilities 

�
�

W
ater Q

uality M
anagem

ent Facilities 
�
�

O
perational Im

provem
ents Facilities 

3.1.1 
R

echarge Facilities 
The R

echarge Facilities com
ponent of the LTFP

 includes potential projects that 
w

ere identified in the 2003 R
echarge S

tudy, several new
 potential projects that 

have been subsequently identified, plus certain potential projects that have been 
evaluated previously, but not im

plem
ented. The recharge projects could utilize 

one or m
ore of the follow

ing w
ater supplies: 

�
�

G
W

R
 S

ystem
 – P

hase 1 
�
�

G
W

R
 S

ystem
 – P

hase 2 
�
�

M
etropolitan R

eplenishm
ent W

ater  
�
�

S
A

R
 baseflow

 
�
�

S
A

R
 storm

flow
 

E
ach of the projects w

as evaluated on the assum
ption that the project w

ould 
have sufficient w

ater supply from
 one or m

ore of the above sources.  H
ow

ever, 
the tim

e w
hen a project m

ight be im
plem

ented is contingent on the availability of 
recharge w

ater.  This issue is further discussed in C
hapter 6. 
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C
hapter 3 Identification of Potential Projects 

 The recharge projects considered in the LTFP
 are listed in Table 3-1. 

T
A

B
LE 3-1 

P
O

TEN
TIA

L R
EC

H
A

R
G

E F
A

C
ILITIES 

P
N

P
 T

R
-1

O
ptim

ization of W
arner Basin

R
-2 

Shallow
 W

ater Basin C
leaning Vehicles

R
-3

D
eep W

ater Basin C
leaning Vehicles

R
-4 

M
ulti-Lateral R

echarge W
ell (R

adial type)
R

-5
Santiago C

reek Enhanced R
echarge

R
-6

N
ew

 R
echarge Basins – Viable Priority Sites

R
-7

N
ew

 R
echarge Basins – All Sites

R
-8

Basin R
ehabilitation Program

R
-9

Storm
 R

unoff D
etention - N

oble Pit
R

-10
Fletcher Basin Vadose Zone R

echarge W
ells

R
-11

Subsurface R
echarge

R
-12

O
live Pit R

echarge Trenches
R

-13
R

echarge R
esearch

R
-14

D
esilting Im

provem
ent Program

s

 P
rojects R

-8 and R
-12 that w

ere originally developed w
ithin the recharge portfolio 

have been transferred to the O
perational Im

provem
ents portfolio and w

ill be 
discussed later.  The rem

aining recharge projects w
ill be defined in C

hapter 6, 
and a com

plete project description of each is included in A
ppendix A

. 

3.1.2 
N

ew
 W

ater Supply Facilities 
W

ater supply facilities refers to projects that provide a new
 supply of recharge 

w
ater.  In m

ost cases, the new
 w

ater produced from
 these projects com

es from
 

future phases of the G
W

R
 S

ystem
 or storing and subsequently recharging S

anta 
A

na R
iver storm

w
ater that w

ould otherw
ise be lost to the ocean. The W

ater 
S

upply Facilities com
ponent of the LTFP

 includes potential projects that w
ere 

identified in the previous G
W

M
P

, and several new
 potential projects that could 

utilize w
ater supplies other than assum

ed for the recharge portfolio (e.g., G
W

R
 

S
ystem

 P
hase 2). The W

ater Supply projects that have been considered in the 
LTFP

 are listed in Table 3-2. 
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T
A

B
LE 3-2 

P
O

TEN
TIA

L W
A

TER
 S

U
PPLY F

A
C

ILITIES 
P

N
P

 T

S-1
G

W
R

 System
 Phase 1 Staff Integration

S-2
Irrigation/Industrial Service

S-3
M

id-basin Injection
S-4

Education C
enter

S-5
O

ff Stream
 Storage

S-6
Prado Pool Enhancem

ent
S-7

C
onjunctive U

se
S-8

Im
ported W

ater R
eplenishm

ent Supply
S-9

O
cean W

ater D
esalination Program

S-10
W

ater Transfers
S-11

W
ater C

onservation
S-12

Storm
w

ater Pum
p Station

S-13
Injection of Treated Storm

w
ater

S-14
M

id-basin Injection w
ith Im

ported W
ater

W
ater S

upply projects w
ill be defined in C

hapter 6, and a com
plete project 

description of each is also included in A
ppendix A

. 

3.1.3 
B

asin M
anagem

ent Facilities 
In 

the 
B

asin 
M

anagem
ent 

com
ponent, 

consideration 
is 

given 
to 

potential 
developm

ent of aquifers not presently utilized or that are under-utilized (shallow
 

aquifer, 
deep 

colored 
aquifer), 

various 
potential 

seaw
ater 

intrusion 
control 

barriers, and other potential basin m
anagem

ent projects.  E
ach project is defined 

in C
hapter 6, described in A

ppendix A
, and listed below

. 

T
A

B
LE 3-3 

B
A

SIN
 M

A
N

A
G

EM
EN

T F
A

C
ILITIES 

P
N

Project Title
M

-1
Shallow

 Aquifer D
evelopm

ent
M

-2
C

olored W
ater D

evelopm
ent

M
-3

Basin Pum
ping Transfer Program

M
-4

G
roundw

ater Em
ergency Service and C

oastal Shift Pum
ping

M
-5

Talbert Injection Barrier Future Expansion
M

-6
Alam

itos Barrier Im
provem

ent
M

-7
Bolsa - Sunset Injection Barrier and Supply

M
-8

R
egional Interconnector

M
-9

W
est O

range C
ounty W

ellfield
M

-10
D

ry W
eather R

unoff R
echarge

 O
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 3.1.4 
W

ater Q
uality M

anagem
ent Facilities 

In this LTFP
 com

ponent, various projects that could enhance basin w
ater quality 

m
anagem

ent are addressed. P
rojects include particular w

etlands developm
ent 

program
s and other possible projects. E

ach of these projects are also defined in 
C

hapter 6, described in A
ppendix A

, and listed in Table 3-4. 

T
A

B
LE 3-4 

P
O

TEN
TIA

L W
A

TER
 Q

U
A

LITY M
A

N
A

G
EM

EN
T F

A
C

ILITIES 
P

N
P

 T

Q
-1

N
ew

 Laboratory
Q

-2
Tem

escal C
reek W

etlands
Q

-3
C

hino C
reek W

etlands
Q

-4
G

AP M
odifications

Q
-5

R
iver R

oad W
etlands

Q
-6

M
ill C

reek W
etlands

 3.1.5 
O

perational Im
provem

ent Facilities 
The 

last 
LTFP

 
C

om
ponent, 

O
perational 

Im
provem

ents 
facilities, 

includes 
potential 

projects 
that 

could 
increase 

the 
efficiency 

of 
or 

enhance 
D

istrict 
operations. 

These 
projects 

are 
also 

defined 
in 

C
hapter 

6, 
described 

in 
A

ppendix A
, and listed in Table 3-5. T

A
B

LE 3-5 
P

O
TEN

TIA
L O

PER
A

TIO
N

A
L IM

PR
O

VEM
EN

T P
R

O
JEC

TS 
P

N
P

 T

O
-1

Basin R
ehabilitation Program

O
-2

Burris Pit R
econtouring

O
-3

Lakeview
 Pipeline

O
-4

intake Structure M
odification - O

live Pit
O

-5
Placentia/R

aym
ond Basins R

ehabilitation
O

-6
R

eactiate M
ini-dredge

  O
R

A
N

G
E

C
O

U
N

TY
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A
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R
D

IS
TR
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T 
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 4 
A

N
A

LYSIS A
PPR

O
A

C
H

 

The overall approach used to analyze LTFP alternatives is presented in this 
chapter, 

together 
w

ith 
the 

corresponding 
approaches 

for 
program

 
environm

ental analysis, financing, and im
plem

entation. 

4.1 
A

N
A

LYSIS O
F P

R
O

PO
SED

 P
R

O
JEC

TS 
A

t the outset of w
ork on the LTFP

, several criteria w
ere developed and used to 

evaluate the 50 projects identified in C
hapter 3. These criteria are show

n in 
Table 4-1. 

T
A

B
LE 4-1 

E
VA

LU
A

TIO
N

 C
R

ITER
IA

 FO
R

 P
R

O
PO

SED
 P

R
O

JEC
TS 

N
um

erical evaluations w
ere m

ade by D
istrict staff for technical feasibility and 

cost criteria.  M
em

bers of the P
roducers W

orking G
roup provided evaluations for 

the institutional support and functional feasibility categories. 

1.  Technical Feasibility
a.  Feasibility established
b.  Probably feasible
c.  Technical constraints

2.  C
ost
a.  H

igh unit cost
b.  M

oderate to high unit cost
c.  Low

 to m
oderate unit cost

d.  Salvage value (land)
e.  R

echarge C
ost-effectiveness

f.   Benefit/cost (B/C
 ratio)

g.  Payback Period
h.  Avoided costs (W

ater Q
uality/O

perational Im
provem

ent categories)

3.  Institutional Support
a.

Producer support (strong, m
oderate, w

eak)
b.

Support from
 regulatory agencies (strong, m

oderate, w
eak)

c.
Public and stakeholder acceptance (strong, m

oderate, w
eak)

4.  Functional Feasibility
a.  R

eliability (high, m
oderate, low

)
b.  Im

plem
entation period: 1-2, 3-5, 6-10 years

c.  Independence (high, m
edium

, low
)

d.  W
ater volum

e (significant , average, lim
ited)

e.  Flexibility (high, average, constrained)
f.   Physical com

patibility w
ith location w

ithin basin (high, m
edium

, low
)

g.  C
apability to use various w

ater sources
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C
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pproach 

 4.1.1 
Technical Feasibility 

E
ach of the potential projects w

ere evaluated in term
s of technical feasibility, w

ith 
consideration w

hether a project’s technical feasibility is already established, if it is 
probably feasible, or if there are current technical constraints w

hich w
ould need 

to be overcom
e to attain technical feasibility. 

4.1.2 
C

ost 
E

valuating projects to determ
ine their costs and econom

ic feasibility is necessary 
to prioritize the various alternative projects. A

 standardized set of econom
ic 

analysis criteria w
as developed for this purpose, as show

n in Table 4-2. 

T
A

B
LE 4-2 

E
C

O
N

O
M

IC
 A

N
A

LYSIS C
R

ITER
IA 

C
R

ITER
IA 

F
A

C
TO

R 
1. 

C
onstruction C

ost ($) 
C

urrent estim
ated costs at m

id-point of construction 
period; excludes escalation 

2. 
C

apital C
ost ($) 

C
onstruction cost plus 40%

 for engineering and 
construction contingencies 

3. 
Land C

ost ($) 
$1 m

illion/acre ($2M
/acre in Forebay area) 

4. 
C

apital R
ecovery Factor 

(crf) ($/year) 
�
�

4%
 (based on recent fixed C

ertificates of 
P

articipation [C
O

P
] issue)  

�
�

20-30 yrs, depending on facility type 
�
�

30 yrs for land purchase 
5. 

O
&

M
 C

ost ($/yr) 
�
�

C
urrent levels; includes O

C
W

D
 labor and fringe 

costs (129%
 of labor); excludes escalation 

�
�

P
ow

er cost at 10¢ per kilow
att per hour (kW

h) 
6. 

A
nnual C

ost ($/yr) 
C

apital recovery plus O
&

M
 

7. 
P

roject Y
ield (afy) (a) 

P
rojected yield /supply at full capacity 

8. 
P

roject U
tilization Factor 

�
�

90%
 for know

n online facilities 
(P

U
F) (%

) 
�
�

50-90%
 for projected online facilities 

9. 
O

perating Y
ield (afy) (a) 

P
roject Y

ield x P
U

F 
10. 

P
roject U

nit C
ost ($/af) (a) 

A
nnual C

ost � O
perating Y

ield 
11. 

B
enefit ($/af) (a) 

�
�

U
nit value of alternative im

ported w
ater source 

�
�

Firm
 supply (M

W
D

 full service treated w
ater rate 

at $600/af) (2008) 
12. 

B
enefit/C

ost (B
/C

) R
atio (a) 

B
enefit U

nit V
alue � P

roject U
nit C

ost 
13. 

P
ayback P

eriod (years) (a) 
C

apital C
ost � (O

perating Y
ield x P

roject U
nit C

ost) 
14. 

R
echarge cost-

A
verage percolation (cfs) � A

nnual C
ost ($M

/yr) 
effectiveness (b) 

(a) 
N

ot applied to recharge projects 
(b) 

O
nly applied to recharge projects 
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 P
rojects w

ere rated according to co
s as follow

s: 

�
�

H
igh unit cost  

�
�

M
oderate - high unit cost ($330-600/af) 

 unit co
ca

lty in predic
r all 

ro
, the cost-e

ted 
a

new
 factor. Th

colation 
c

fs)), 
ry plus 

ra
 (O

is, the 
m

ore cost effective the recharge m
For 

W
ater 

Q
uality 

M
anagem

 
provem

ent 
Facilities 

eg
st criterion

 
produce additional w

ater or allow
 inc

projects result in im
provem

ent to
a

e 
e

 can be b
e 

id
w

ere im
ntation of a 

r
ld a

o rem
ove a 

p
en fr

.3
ort ho

or project success. 
e

d in term
s

t 
from

 the groundw
ater producer

stakeholders. Follow
ing discussions

the potential projects and 
s

 D
istrict staff 

0
 

P
ing G

roup.  
 in 

A
ppe

4

 low
 expectation that a project w

ill reliably 

years to plan, design, 

ined ability to respond to changing 
conditions during project life) 

st categorie

(> $600/af) 

�
�

Low
 - m

oderate
st ($100-300/af) 

B
e

hyd
use of the difficu
logic conditions

ting the yield (afy) of recharge projects unde
ffectiveness of recharge projects w

as evalua
sep

rately using a 
is factor uses the average increased per
divided by annual cost of capital recov

(in 
ope

ubic feet per second (c
tions and m

aintenance
e

&
M

) [cfs/$M
/yr].  The larger this factor 

thod is.   
e

ent
and 

O
perational 

Im
cat

ories, a unit co
 is not appropriate since the projects do not

reased groundw
ater pum

ping. R
ather, these 

 w
ter quality or operational effectiveness. Th

of costs that w
ould b

ben
fit of such projects

etter expressed in term
s 

avo
futu

ed if the project(s) 
e w

etlands project c
plem

ented. For exam
ple, im

plem
e

void alternative treatm
ent costs t

ou
arable am

ount of nitrog
com

om
 the S

A
R

. 

4.1
 

Institutional Supp
A

cceptance by im
pacted stake

lders is typically necessary f
P

roj
cts are evaluate

 of strong, m
oderate or w

eak levels of suppor
s, regulatory agencies, the public, and other 

 of the scope of 
review

 of the project description
 during several m

eetings held w
ith

during June 2004 to A
ugust 20

5, these evaluations w
ere m

ade by m
em

bers of
the 

roducers W
ork

ndix B
. 

S
um

m
aries of these m

eetings can be found

.1.4 
Functional Feasibility 

Functional feasibility of alternative projects covers a broad range of factors such 
as: 

�
�

R
eliability (high, m

oderate, or
result in expected w

ater or benefits) 
�
�

Im
plem

entation period: 1-2, 3-5, or 6-10 
construct, and initiate operation of the project 

�
�

Independence (high, m
edium

, or low
 ability to im

plem
ent the project 

w
ithout sim

ultaneous im
plem

entation of other project[s]) 
�
�

W
ater volum

e (significant, average, or lim
ited am

ount of new
 w

ater 
m

ade available) 
�
�

Flexibility (high, average, or constra

O
R

A
N

G
E

C
O

U
N
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A
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R
D
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�
�

P
hysical com

patibility w
ith and location w

ithin basin (high, m
edium

, or 
low

 rating based on hydrogeologic criteria) 
�
�

C
apability to use various w

ater sources (e.g., S
A

R
 w

ater, G
W

R
 

S
ystem

 w
ater) 

Follow
ing discussions of the scope of the projects, these evaluations w

ere m
ade 

by m
em

bers of the P
roducers W

orking G
roup. 

R
ankings in each of the four categories are presented in C

hapter 5. 

IS 

ated P
rojects – these projects are being considered or im

plem
ented 

scussed because they are related to the 
e D

istrict.  They w
ill have an overview

 

and setting in the P
E

IR
, and also for discussion, as needed, in the 

�
�

ere (1) determ
ined to be not 

tal , or (3) 
 t 

ties.  Therefore, these projects are not analyzed in the 

The La
LTFP

, 
l 

analysis in
n com

pleted for 
these 

j
ded in 

the LTFP
 

otential im
plem

entation. 

4.2 
E

N
VIR

O
N

M
EN

TA
L IM

PA
C

T A
N

A
LYS

A
 P

E
IR

 w
ill be prepared to address the environm

ental im
pacts for the potential 

LTFP
 projects.  

The 50 LTFP
 potential projects have been grouped into four environm

ental 
analysis categories as tabulated in Table 4-3.  The four categories are: 

�
�

P
E

IR
 A

nalysis – these are projects that are carried forw
ard in the LTFP

 
and w

ill have program
-level analysis in the P

E
IR

 
�
�

R
el

by other agencies and are di
overall w

ater supply w
ithin th

discussion in the P
E

IR
 for the purposes of providing the background 

cum
ulative im

pacts section of the E
IR

. 
E

xcluded P
rojects – these projects w

feasible at this tim
e, or (2) previously w

ent through environm
en

review
 and approval but project im

plem
entation w

as put on hold
are being im

plem
ented separately.  Therefore, these projects are not

analyzed in the P
E

IR
.  

O
perational Im

provem
ents – these projects are relatively 

�
�

m
inor 

im
provem

ents to existing facilities or enhancem
ents to current D

istric
operational activi
P

E
IR

. 
view

 P
ipeline and M

ill C
reek

ke
 W

etlands P
rojects are included in the 

but are categorized as excluded projects w
ith respect to environm

enta
 Table 4-3 because C

E
Q

A
 com

pliance has already bee
pro

ects. They are therefore not analyzed in the P
E

IR
, but are inclu

as projects for p
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R
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T
A

B
LE 4-3 

E
N

VIR
O

N
M

EN
TA

L A
N

A
LYSIS C

A
TEG

O
R

IES 
E

 A
 C

P
E

IR
R

A
P

P
I

acilities
ization of W

arner Basin
�

low
 W

ater Basin C
leaning Vehicles

�
 W

ater Basin C
leaning Vehicles

E
O

R
echarge F

R
-1

O
ptim

R
-2 

Shal
R

-3
D

eep
�

 R
-4 

M
ulti-Lateral R

echarge W
ell (radial type)

�
R

-5
Santiago C

reek Enhanced R
echarge

�
R

-6
N

ew
 R

echarge Basins – Viable Priority Sites
�

R
-7

N
ew

R
-8

See  R
echarge Basins – All Sites

�
Project O

-1
�

�
�

�
 R

unoff D
etention - N

oble Pit
�

R
-9

Storm
R

-10
Fletcher Basin Vadose Zone R

echarge W
ells

�
R

-11
Subsurface R

echarge
�

R
-12

See Project O
-4

�
�

�
�

arge R
esearch

�
lting Im

pr
R

-13
R

ech
R

-14
D

esi
ovem

ent P
rogram

s
�

W
ater Supply Facilities

S-1
G

W
R

S System
 Phase 1 Staff Integration

�
S-2

G
W

R
 System

 Irrigation/Industrial Service
�

S
-3

G
W

R
 System

 M
id-B

asin Injection
�

S-4
Education C

enter
�

S-5
O

ff Stream
 Storm

w
ater Storage

�
S-6

P
rado Pool Storm

w
ater Enhancem

ent
�

S
-7

C
onjunctive U

se
�

S
-8

Im
ported W

ater R
eplenishm

ent Supply
�

S-9
O

cean W
ater D

esalination Program
�

S-10
W

ater Transfers
�

S-11
W

ater C
onservation

�
S-12

Storm
w

ater Pum
p Station

�
S-13

Injection of Treated Storm
w

ater
�

S-14
M

id-basin Injection w
ith Im

ported W
ater

�

(a)  Program
 level analysis in the PEIR

(b)  Lead by another agency; overview
 discussion in the PEIR

(d)  C
ontinuation of district operational activities; no analysis in PEIR

(c)  Projects that are: (1) being im
plem

ented separately; (2) previously w
ent through

      environm
ental analysis and approval but im

plem
entation w

as put on hold; or (3) projects
      determ

ined to be not feasible at this tim
e; no analysis in PEIR

P
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T
A

B
LE 4-3 

E
N

VIR
O

N
M

EN
TA

L A
N

A
LYSIS C

A
TEG

O
R

IES (C
O

N
TIN

U
ED) 

 potential for actual 
im

plem
entation of ea
1. 

P
roject/program

 developm
ent schedule;  

2. 
S

taffing requirem
ents;  

3. 
P

rogram
 m

anagem
ent needs;  

4. 
P

hysical space needs; and  

N
T

P
E

IR
A

RP
EP

OI

B
asin M

anagem
ent Facilities

M
-1

Shallow
 Aquifer D

evelopm
ent

��
M

-2
C

olored W
ater D

evelopm
ent

�
M

-3
Basin Pum

ping Transfer Program
�

M
-4

G
roundw

ater Em
ergency Service

�
M

-5
Talbert Injection Barrier Future Expansion

�
M

-6
Alam

itos Barrier Im
provem

ent
�

M
-7

Bolsa - Sunset Injection Barrier and Supply
M

-8
R

egional Interconnector
�

M
-9

W
est O

range C
ounty W

ellfield
�

M
-10

D
ry W

eather R
unoff R

echarge
�

W
ater Q

uality M
anagem

ent Facilities
Q

-1
N

ew
 Laboratory

�
Q

-2
Tem

escal C
reek W

etlands
��

Q
-3

C
hino C

reek W
etlands

�
Q

-4
G

AP M
odifications

�
Q

-5
R

iver R
oad W

etlands
Q

-6
M

ill C
reek W

etlands
�

O
perational Im

provem
ent Facilities

O
-1

Basin R
ehabilitation Program

�
O

-2
B

urris Pit R
econtouring

�
O

-3
Lakeview

 P
ipeline

�
O

-4
Intake Structure M

odification - O
live Pit

�
O

-5
P

lacentia/R
aym

ond B
asins Im

provem
ents

�
O

-6
Silt R

em
oval Program

�

(a)  Program
 level analysis in the PEIR

(b)  Lead by another agency; overview
 discussion in the PEIR

(d)  C
ontinuation of district operational activities; no analysis in PEIR

(c)  Projects that are: (1) being im
plem

ented separately; (2) previously w
ent through

      environm
ental analysis and approval but im

plem
entation w

as put on hold; or (3) projects
      determ

ined to be not feasible at this tim
e; no analysis in PEIR

Project
E

 A
 C

 4.3 
IM

PLEM
EN

TA
TIO

N
 P

R
O

G
R

A
M 

S
everal other factors have been assessed to evaluate the

ch potential project, including:  
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5. 
C

apital Im
provem

ent 
IP

) budgeting.   
P

roject/program
 scheduling considers the availability and tim

ing of source w
ater 

P
rogram

 (C

for projects (e.g., S
A

R
 baseflow

 and storm
flow

 for recharge projects, G
W

R
 

S
ystem

 
for 

certain 
recharge 

and 
supply 

projects), 
and 

the 
relative 

cost-
effectiveness for various projects w

ithin a portfolio. Typically, the m
ore cost-

effective projects w
ould be scheduled for earlier im

plem
entation than others. 

S
taffing needs for projects/program

s w
ill be estim

ated in term
s of required 

personnel full tim
e equivalents (FTE

), or alternately use of program
 m

anagem
ent 

and/or contract operation approaches. S
pace needs to im

plem
ent the projects 

w
ill also be identified as necessary. These factors are further addressed in 

C
hapters 5 and 7. 
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 5 
PR

O
JEC

T A
LTER

N
A

TIVES A
N

A
LYSIS 

A
nalyses of the potential LTFP projects are described in this chapter, 

together w
ith developm

ent of the preferred program
 portfolios (R

echarge, 
N

ew
 W

ater Supply, B
asin M

anagem
ent, W

ater Q
uality M

anagem
ent, and 

O
perational Im

provem
ent portfolios).   

5.1 
D

ESC
R

IPTIO
N

 O
F P

R
O

JEC
TS 

E
ach of the projects has been developed and described according to the 

follow
ing standardized form

at: 
P

R
O

JEC
T D

ESC
R

IPTIO
N

 F
O

R
M

A
T 

1. P
roject Identification 

G
eneral description, project purpose, key 

m
ap 

2. P
roject D

escription 
S

ignificant elem
ents of the project, 

estim
ated percolation/yield, facilities 

location/layout 
3. P

roject O
perations 

H
ow

 the project w
ould be operated; 

regulatory requirem
ents 

4. E
nvironm

ental Issues 
B

rief overview
 of significant issues  

5. C
ost E

stim
ates 

U
pdated or new

 estim
ate of capital, annual, 

unit costs, and cost-effectiveness 
(standardized econom

ic analysis protocol) 
6. Im

plem
entation S

chedule 
E

stim
ated duration, operational targets, 

constraints  
7. A

dvantages and 
D

isadvantages 
B

ulleted list of project pros and cons (input 
to alternatives evaluation) 

E
ach of the 50 potential LTFP

 projects have been defined using the above 
form

at, and are show
n in a detailed P

roject D
escription (P

D
) in A

ppendix A
. 

S
how

n below
 is a sum

m
ary of the various projects. 

5.1.1 
R

echarge Facilities 

R
-1 

O
ptim

ization of W
arner B

asin 
B

ecause of institutional constraints described in the P
D

 in A
ppendix A

, this 
project is deem

ed non-viable and w
ill not be included in the LTFP

. 

R
-2 S

hallow
 W

ater Basin C
leaning V

ehicles  
This project is being im

plem
ented separately, and therefore is not included in the 

LTFP
. 
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 R
-3 

D
eep W

ater B
asin C

leaning V
ehicles 

This P
D

 includes the concept, design, capital and O
&

M
 costs, and benefits of the 

potential deep-w
ater B

asin C
leaning V

ehicles (B
C

V
s).  The D

istrict has recently 
installed four shallow

-w
ater B

C
V

s in the follow
ing recharge basins: M

iller B
asin 

(B
C

V
-4), U

pper Five C
oves B

asin (B
C

V
-5), Low

er Five C
oves B

asin (B
C

V
-6), 

and D
esilting P

ond N
o. 3 (B

C
V

-7). The four new
 B

C
V

s w
ould be a next-

generation style. A
 different type of B

C
V

 w
ill be required for deeper basins w

here 
w

ater depth can reach 80 feet. In addition, the deep recharge basins have 
substantial sloped sides, w

hich increase cleaning difficulties.   

R
-4 

M
ulti-Lateral R

echarge W
ell (R

adial-type) 
This P

D
 includes the concept, design, construction, operation, and benefits of the 

im
plem

entation of m
ulti-lateral (radial-type) recharge w

ells.  These prom
ising and 

innovative w
ells are significantly larger in diam

eter and have m
ore w

ell screen/ 
aquifer contact area than conventional vertical w

ells.  D
ue to the com

pleted 
depth constraint of 150 to 200 feet, the w

ells w
ould be located in the general 

Forebay area of the basin.  A
 prioritized w

ell site location has been selected at 
the 

D
istrict’s 

B
all 

R
oad 

B
asin. 

 
A

nother 
potential 

site 
is 

in 
the 

K
raem

er 
B

oulevard/M
ira Lom

a S
treet area of A

naheim
.  S

ites that m
ay be lim

ited in size 
for a recharge basin could be potential locations for the recharge w

ells.  

R
-5 

S
antiago C

reek E
nhanced R

echarge 
The S

antiago C
reek E

nhanced R
echarge P

roject w
ould result in m

ore recharge 
in S

antiago C
reek and m

ore w
ater in the groundw

ater basin.   
S

ince 2000, the D
istrict has operated the S

antiago C
reek R

echarge P
roject.  

U
sing controlled releases into the creek, a m

axim
um

 of 15 cfs (30 acre-feet per 
day [af/day]) is recharged betw

een the D
istrict’s S

antiago P
its and H

art P
ark in 

the C
ity of O

range.  B
ecause of the success of that project, the S

antiago C
reek 

E
nhanced R

echarge P
roject has been proposed and tw

o expansion options are 
being considered.   
O

ne option is to construct a recharge basin near G
rijalva P

ark in northeast 
O

range.  A
nother option, w

hich could also be im
plem

ented, is to construct a 
conveyance channel through H

art P
ark in O

range, to deliver w
ater for recharge 

to S
antiago C

reek dow
nstream

 of H
art P

ark. 

R
-6 

N
ew

 R
echarge B

asins – A
ll S

ites 
A

s part of the w
ork conducted on the LTFP

, a com
prehensive survey of 

num
erous potential sites for future recharge basins has been conducted.  A

 field 
survey of 38 sites w

as conducted.  These sites include the four viable sites 
discussed in P

roject R
-7, together w

ith all the other identified sites, w
hich w

ere 
deem

ed to be non-viable, because they are too sm
all for developm

ent, have 
lim

ited recharge potential, or have specific site constraints. 
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 R
-7 

N
ew

 R
echarge B

asins – V
iable P

riority S
ites 

O
f the 38 sites outlined in P

roject R
-6, 22 w

ere determ
ined to be non-viable, 12 

are considered in other potential projects, and four are viable priority sites 
described below

.   
1. N

orth Lakeview
 A

venue S
ite (S

ite M
) 

This site includes an industrial and construction equipm
ent storage w

arehouse 
located on N

orth Lakeview
 A

venue south of O
rangethorpe A

venue in the C
ity of 

P
lacentia. This property is surrounded by the A

tw
ood S

ales Inc. (a m
asonry, 

landscape and irrigation supplies corporation) to the south and the railroad to the 
north. The property is in a hydrogeologically preferred area, w

hich m
akes it an 

ideal site for a recharge basin.  The area of this property is approxim
ately seven 

acres. 2. S
outh V

an B
uren A

gricultural Field (S
ite N

) 
This site is a fenced straw

berry field located at approxim
ately 800 S

outh V
an 

B
uren betw

een S
ierra M

adre C
ircle and S

ierra V
ista A

venue in the C
ity of 

P
lacentia. The property is located in an industrial area and surrounded by the 

E
ast A

naheim
 B

usiness C
enter (to the south), the R

oofing W
holesale C

om
pany, 

Inc. (to the north) and S
ierra M

adre and V
an B

uren B
usiness P

arks (to the east). 
The estim

ated area of this property is approxim
ately eight acres, and it is located 

in a hydrogeologically preferred area.  
3. E

ast M
iralom

a A
venue S

ite (S
ite P

) 
This site is a nine-acre parcel south of K

raem
er B

asin and located in an industrial 
area in the C

ity of A
naheim

. The industrial building property is located near the 
southeast corner of E

ast M
iralom

a A
venue and N

orth K
raem

er B
oulevard. There 

is a 144,000 square foot (sq ft) industrial building located on the property site.  
The building w

as constructed in the 1960’s by K
ilroy R

ealty and rehabilitated in 
1991.  It includes a concrete tilt-up industrial building and has 500 parking 
spaces. It is used for office and w

arehouse space. The parcel is located in a 
preferred recharge zone based on hydrogeologic characteristics.  

4. K
im

berly-C
lark A

gricultural Field (S
ite K

K
) 

This site is a fenced orange field ow
ned by K

im
berly-C

lark C
orporation located 

on N
orth S

tate C
ollege B

oulevard betw
een C

ypress W
ay and K

im
berly A

venue 
in the C

ity of Fullerton. This property is located adjacent to an industrial office 
building (to the south) and the K

im
berly-C

lark shipping and receiving w
arehouse 

area (to the north). The estim
ated area of the orange field is seven acres.  

R
-8  

S
ee P

roject O
-1 

R
-9 

S
torm

 R
unoff D

etention —
 N

oble P
it 

The R
.J. N

oble C
om

pany has ow
ned an estim

ated 70 acres of property in the 
area bounded by the S

A
R

, Lincoln A
venue and G

lassell S
treet.  H

istorically, the 
property w

as used for the m
ining of sand and gravel for a num

ber of years. The 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
TR

IC
T 
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 resulting pit m
ay have been in the range of 70 feet deep before m

ining stopped. 
For the last 15 years, the pit has been used as a C

lass 3 landfill, receiving dirt 
and concrete debris.  The com

pany is interested in liquidating the property and 
has com

pleted the process of changing the property zoning to residential use.  
P

roperty redevelopm
ent has recently been approved by the C

ity of O
range.  The 

project description outlines potential storm
 runoff detention that w

as previously 
possible before the pit w

as filled and rezoned for developm
ent. 

R
-10 

Fletcher B
asin V

adose Zone R
echarge W

ells 
V

adose zone recharge w
ells are sim

ilar to injection w
ells except they are usually 

shallow
er, and recharge w

ater into the vadose or unsaturated zone usually by 
gravity. B

ecause the depth to w
ater in the basin is typically less than 100 feet, 

the depth of vadose w
ells w

ould be shallow
 and, therefore, relatively inexpensive 

to construct as com
pared to a deep injection w

ell.  V
adose w

ells are suited for 
areas such as Fletcher B

asin, w
here shallow

 fine-grained sedim
ents restrict or 

preclude percolation of w
ater by surface spreading. 

R
-11 

S
ubsurface R

echarge 
S

everal techniques have been previously investigated by O
C

W
D

 to increase 
groundw

ater recharge rates. O
ne of the m

ore innovative approaches is the use 
of subsurface recharge galleries, w

hich could be constructed beneath areas w
ith 

existing im
provem

ents, such as parks or school athletic fields. 
The source w

ater w
ould be the G

W
R

 S
ystem

 or treated im
ported w

ater. The 
gallery w

ould consist of perforated pipe buried in a gravel-filled trench. C
lusters 

of potential sites have been identified in both A
naheim

 and O
range, and include 

existing parks, schools, and a golf driving range. A
 separate distribution system

 
w

ould need to be constructed from
 the G

W
R

 P
ipeline to the sites. 

R
-12 

S
ee P

roject O
-4 

R
-13 

R
esearch 

S
everal projects are planned w

hose focus is to research m
ethodologies for 

enhancing percolation in the S
A

R
 and forebay recharge basins. These studies 

w
ill be coordinated by the O

C
W

D
 Field R

esearch Laboratory (FR
L). 

The objectives of the FR
L are to test and develop m

ethods for im
proving S

A
R

 
w

ater quality and groundw
ater recharge and to develop a baseline of w

ater 
quality data on the various bodies of w

ater in the Forebay region.  The 
approaches taken at the lab include evaluating physical, chem

ical and biological 
processes that could be utilized to lessen the nutrient and particulate content of 
the S

A
R

 w
ater prior to groundw

ater recharge.  

R
-14 

D
esilting Im

provem
ent P

rogram
s 

The rem
oval of silt carried by the S

A
R

 has been identified as one of the m
ost 

effective 
m

echanism
s 

for 
im

proving 
the 

recharge 
capacity 

of 
the 

Forebay 
recharge 

facilities. 
 

Tw
o 

m
ethodologies 

are 
proposed 

under 
the 

desilting 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D
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IC
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 im
provem

ent program
.  The first com

ponent involves velocity control in the m
ain 

riverbed of the S
A

R
 dow

nstream
 of Im

perial H
ighw

ay by utilizing the Im
perial 

rubber dam
 to provide sufficient backw

ater for effective sedim
entation, and new

 
inlet baffling to elim

inate current basin short-circuiting. The second com
ponent 

involves chem
ical treatm

ent of S
A

R
 w

ater, specifically the use of polym
ers to 

augm
ent and expedite the clarification of silt in the existing desilting basins.  S

ilt 
disposal is covered in P

roject O
-6. 

5.1.2 
W

ater Supply Facilities 

S
-1 

G
W

R
 S

ystem
 P

hase 1 S
taff Integration 

This project is being im
plem

ented separately and w
ill not be included in the 

LTFP
. 

S
-2 

Irrigation / Industrial S
ervice 

The G
W

R
 S

ystem
 is an indirect potable reuse project that w

ill provide high 
quality w

ater for groundw
ater recharge and injection in the basin.  C

urrently, the 
G

W
R

 
S

ystem
 

is 
providing 

w
ater 

for 
indirect 

use 
only. 

D
irect 

industrial 
non-potable reuse can also be considered due to the high quality w

ater available.  
S

om
e 

industries 
could 

find 
a 

benefit 
of 

using 
this 

w
ater 

com
pared 

to 
groundw

ater. 
P

otential 
custom

ers’ 
needs 

w
ere 

evaluated 
based 

on 
w

ater 
dem

and and proxim
ity to the G

W
R

 P
ipeline route. S

everal im
plem

entation 
constraints are also identified. 

S
-3 

M
id-B

asin Injection (M
B

I) 
A

s the G
W

R
 S

ystem
 approaches com

pletion, m
id-basin injection (M

B
I) w

ithin the 
basin w

ill be possible. A
 preferred w

ellfield has been identified adjacent to the 
S

A
R

 
betw

een 
W

illow
ick 

G
olf 

C
ourse 

and 
C

entennial 
P

ark 
in 

S
anta 

A
na. 

C
om

puter 
sim

ulated 
m

odels 
by 

O
C

W
D

 
have 

dem
onstrated 

that 
this 

could 
significantly help im

prove groundw
ater levels in the central portion of the basin.   

A
n initial capacity of 20,000 afy (28 cfs) has been identified, w

hich could be 
supplied from

 P
hase 1 or P

hase 2 of the G
W

R
 S

ystem
.  E

xtensive regulatory 
com

pliance and other technical investigations w
ould need to be conducted, and 

sufficient 
treated 

w
astew

ater 
from

 
O

C
S

D
 

needs 
to 

be 
available 

prior 
to 

im
plem

entation. 

S
-4 

E
ducation C

enter 
This project is being developed separately, and w

ill not be included in the LTFP
.  

S
-5 

O
ff-S

tream
 S

torm
w

ater R
eservoir 

The O
ff-Stream

 S
torm

w
ater S

torage project considers constructing a surface 
w

ater reservoir to store S
A

R
 storm

flow
 that w

ould be subsequently recharged 
into the basin.  P

revious studies have focused on potential sites in A
liso C

anyon, 
C

oal C
anyon, and G

ypsum
 C

anyon, all dow
nstream

 of P
rado D

am
. S

ince 
extensive environm

ental constraints exist in C
oal and G

ypsum
 C

anyons, further 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
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T 
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 studies w
ere done in A

liso C
anyon.  These studies show

ed a large dam
 and 

reservoir could be constructed, but costs w
ould be exorbitant. 

A
 refined investigation of a sm

aller project in A
liso C

anyon w
as conducted as 

part of the LTFP
, w

hich show
s m

ore realistic cost estim
ates. The operational 

strategy w
ould be to divert, pum

p and store fall and w
inter runoff in the reservoir, 

and 
provide 

spring 
and 

sum
m

er 
releases 

for 
dow

nstream
 

recharge 
and 

environm
ental enhancem

ent. E
xtensive negotiations w

ould be required w
ith 

environm
ental and park m

anagem
ent agencies to allow

 project im
plem

entation. 

S
-6 

P
rado P

ool S
torm

w
ater E

nhancem
ent 

The P
rado P

ool S
torm

w
ater E

nhancem
ent project proposes to increase the 

am
ount of w

ater the D
istrict can store behind P

rado D
am

 for subsequent 
recharge.  The D

istrict can currently store w
ater to elevation 494 feet in the 

w
inter and 505 feet in the spring.  The proposed project is to raise the w

inter pool 
elevation to 505 feet and the post-M

arch pool elevation to 514 feet. 

S
-7 

C
onjunctive U

se 
C

onjunctive 
use 

refers 
to 

com
bined 

or 
joint 

use 
of 

surface 
w

ater 
and 

groundw
ater supplies.  For exam

ple, conjunctive use includes recharging excess 
surface w

ater, w
hen available, and storing the w

ater in a groundw
ater basin for 

later extraction and use.  C
onjunctive use projects are som

etim
es referred to as 

groundw
ater storage projects. 

S
-8 

Im
ported W

ater R
eplenishm

ent S
upply 

Investigations are underw
ay to identify near-term

 opportunities to increase in-lieu 
replenishm

ent 
w

ater 
deliveries 

from
 

M
etropolitan. 

D
istrict 

staff 
have 

been 
w

orking actively along w
ith M

W
D

O
C

 to increase the producers’ capacity to 
receive in-lieu w

ater w
hen it is available.  W

ithin the next few
 years, several 

im
ported w

ater supply and w
ater quality im

provem
ents w

ill be com
pleted and 

available to facilitate increased replenishm
ent w

ater deliveries to O
C

W
D

. 

S
-9 

O
cean W

ater D
esalination P

rogram
 

A
n O

cean W
ater D

esalination P
rogram

 (O
W

D
P

) concept paper w
as prepared in 

O
ctober 2003 by O

C
W

D
 staff to provide the O

C
W

D
 and M

W
D

O
C

 B
oards w

ith 
additional inform

ation on potentially developing an ocean w
ater desalter at the 

A
E

S
 electrical generation site in H

untington B
each. 

O
C

W
D

 has decided to defer additional detailed planning activities on an O
W

D
P

, 
but coordinate w

ith activities by M
W

D
O

C
. The potential project is considered a 

R
elated P

roject A
ction, and therefore an overview

 discussion w
ill be included in 

the P
E

IR
. The project could also be considered as an alternative dry period 

supply. 
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 S
-10 

W
ater Transfers 

W
ater transfers are a potential tool to increase the supply of recharge w

ater 
available to the D

istrict.  In concept, transfers could supply additional supplies of 
recharge w

ater through buying w
ater in areas outside the w

atershed and 
transferring 

the 
w

ater 
into 

the 
S

A
R

 
w

atershed 
through 

an 
existing 

w
ater 

distribution system
.  A

lternatively, w
ater transfers could be developed in a 

fram
ew

ork w
here the w

ater is not physically transferred from
 the source to the 

D
istrict’s recharge facilities, but instead, the D

istrict received the additional 
recharge w

ater through an exchange.  S
uch an exchange could take the form

 
w

here the D
istrict purchases the w

ater, and receives the w
ater through an 

exchange w
ith another w

ater agency in the S
A

R
 w

atershed. 

S
-11 

W
ater C

onservation 
The approach, costs and benefits of one or m

ore strategies to expand the 
ongoing 

w
ater 

conservation 
program

 
are 

presented. 
In 

the 
LTFP

, 
w

ater 
conservation is developed as a new

 w
ater supply, rather than a w

ater dem
and 

reduction 
technique. 

This 
approach 

facilitates 
com

parison 
of 

the 
cost-

effectiveness of w
ater conservation w

ith all the other supplies developed herein, 
and avoids confusion w

ith different w
ater dem

and projections, w
ith and w

ithout 
w

ater conservation being included. 
The project is considered a R

elated P
roject Action (M

W
D

O
C

 as lead agency), 
and therefore an overview

 discussion w
ill be included in the P

E
IR

. 

S
-12 

S
torm

w
ater P

um
p S

tation 
This project considers increasing the storm

flow
 capture to about 500 cfs (an 

increase of 400 cfs over the current capture capability w
hen the Im

perial 
inflatable dam

 is deflated). 
D

isadvantages of this project are as follow
s: 

�
�

P
rovisions w

ould be required to m
aintain the pum

p station free of silt 
and sand accum

ulation. 
�
�

B
asin storage m

ust be available for diverted runoff (e.g., S
antiago 

B
asin) 

�
�

Lim
ited S

A
R

 flow
 depths for effective diversion/intake. 

N
ew

 operating conditions recently provided by C
ounty of O

range allow
s partial 

inflation of the inflatable dam
, w

hich is m
ore cost-effective than a new

 facility.  
B

ecause of the above technical constraints, the project is determ
ined to be 

non-viable and w
ill not be included in the LTFP

. 

S
-13 

Injection of Treated S
torm

w
ater 

B
ecause of technical and cost constraints, this project is deem

ed non-viable and 
w

ill not be included in the LTFP
. 
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 S
-14 

M
id-B

asin Injection w
ith Im

ported W
ater 

P
roviding G

W
R

 S
ystem

 w
ater supply for the M

B
I project has been outlined in the 

description for P
roject S

-3. E
arly im

plem
entation of P

roject S
-3 is constrained by 

the follow
ing: 

�
�

N
eed to conduct extensive regulatory com

pliance and other technical 
investigations 

�
�

Lim
ited O

C
S

D
 treated w

astew
ater flow

s  
P

roject S
-14 considers an optional interim

 w
ater supply for M

B
I to offset these 

constraints. 

5.1.3 
B

asin M
anagem

ent Facilities 

M
-1 

S
hallow

 A
quifer D

evelopm
ent 

A
 vast am

ount of fresh w
ater is stored w

ithin the basin, although only a fraction of 
this am

ount can practically be rem
oved w

ithout causing physical dam
age such 

as seaw
ater intrusion or increasing the potential for land subsidence.  The 

shallow
 aquifer is not extensively used for dom

estic use because of w
ater quality 

lim
itations, but w

ell yields can be high (the shallow
 aquifer used to be the m

ain 
production zone).  The w

ater quality of the shallow
 aquifer is generally suitable 

for irrigation purposes. 
C

lusters of potential irrigation w
ater users have been identified.  A

 system
 could 

be constructed to extract the shallow
 groundw

ater and deliver it for irrigation 
supplies.  B

enefits w
ould include: 

�
�

N
ew

 supply of w
ater 

�
�

R
educes subsurface outflow

 in W
est O

range C
ounty (W

O
C

) 
�
�

R
educes nitrate leakage into the P

rincipal aquifer 

M
-2 

C
olored W

ater D
evelopm

ent 
U

tilization 
of 

colored 
groundw

ater 
has 

been 
previously 

discussed 
in 

the 
G

roundw
ater M

anagem
ent P

lan, including:  

�
�

O
ccurrence of colored w

ater in the basin; 
�
�

Im
plications of colored groundw

ater production; 
�
�

Treatm
ent process options and selection for colored w

ater; 
�
�

P
otential for additional colored groundw

ater developm
ent; 

�
�

C
ost estim

ates for developing a colored w
ater resource; and  

�
�

P
roject developm

ent issues. 
W

hile analyzing seaw
ater intrusion control program

s, it has been determ
ined that 

if there is a need for new
 barrier facilities to control seaw

ater intrusion in the 
S

unset and B
olsa G

aps, then this project could effectively provide the source 
w

ater needed.  This is further described in P
roject M

-7. 
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 D
eveloping a colored w

ater supply for the S
unset/B

olsa B
arrier w

ill also be a 
beneficial 

com
ponent 

of 
the 

W
O

C
 

outflow
 

control 
program

, 
and 

result 
in 

increased 
net 

incidental 
recharge 

rates 
(reduced 

subsurface 
outflow

).  
A

lternatively, treated colored w
ater could be used as a direct, potable supply for 

H
untington B

each, S
eal B

each, and W
estm

inster, or potentially as an alternative 
dry period supply. 

M
-3 

B
asin P

um
ping Transfer P

rogram
 (B

P
TP

) 
The B

P
TP

 project consists of shifting groundw
ater production from

 the m
ore 

heavily stressed southeastern portions of the m
ain basin to the northw

est/central 
portions of the basin.  O

nly a geographical shift in pum
ping w

ould occur, w
ithout 

any net change in the total am
ount of basin pum

ping.  The m
ajor objectives of 

shifting pum
ping inland and northw

estw
ard in the basin are as follow

s: 

�
�

R
aise groundw

ater levels in the coastal area to reduce seaw
ater 

intrusion potential  
�
�

R
aise groundw

ater levels in the IR
W

D
 D

yer R
oad W

ell Field (D
R

W
F) 

and M
esa C

onsolidated W
ater D

istrict (M
C

W
D

) areas to help m
itigate 

pum
ping depressions and upw

elling of colored w
ater into the P

rincipal 
A

quifer. 
�
�

R
educe underflow

 lost from
 the basin in W

O
C

 

M
-4 

G
roundw

ater E
m

ergency S
ervice 

D
evelopm

ent of new
 central inland area w

ells could provide w
ater to local 

distribution system
s for pum

ping and conveyance in the M
etropolitan E

ast 
O

range C
ounty Feeder N

o. 2 (E
O

C
F#2) to serve coastal pum

pers under norm
al 

operations. The project could also provide the capability to im
prove system

 
operational flexibility, and to bolster em

ergency service capacity to central and 
south O

range C
ounty. 

This m
ultiple-purpose project could provide both supply protection to central and 

south O
range C

ounty during planned shutdow
ns and em

ergency outages, and 
coastal groundw

ater basin w
ater level and w

ater quality protection benefits 
during the sum

m
er m

onths. 
B

ecause M
W

D
O

C
 w

ould be the lead agency for this project, it w
ill not be 

included in the LTFP
. H

ow
ever, it is considered a R

elated P
roject A

ction, so an 
overview

 w
ill be included in the P

E
IR

. 

M
-5 

Talbert Injection B
arrier Future E

xpansion 
The potential project described herein considers future expansion beyond w

hat 
w

ill be supplied by P
hase 1 of the G

W
R

 S
ystem

.  D
istrict m

onitoring w
ill assess 

seaw
ater intrusion and if additional expansion is needed after G

W
R

 P
hase 1, 

then a portion of this project w
ould be considered. A

n additional 26 w
ells m

ay be 
necessary for com

plete intrusion control. 
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 M
-6 

A
lam

itos B
arrier Im

provem
ents 

The potential project consists of the construction of the follow
ing facilities: 

�
�

Three injection w
ells east of the S

an G
abriel R

iver 
�
�

E
ight pairs of injection w

ells betw
een W

estm
inster B

oulevard and the 
S

eal B
each Fault 

�
�

E
ight m

onitoring w
ells to assess the perform

ance and effectiveness of 
the barrier on the southern end 

�
�

R
eplace 7,000 feet of existing pipeline to provide adequate flow

 to the 
southern end of the barrier 

�
�

E
xtend the existing barrier pipeline by constructing 4,500 feet of 

16-inch diam
eter pipeline to provide flow

 to the proposed southern 
barrier w

ells south of W
estm

inster B
oulevard 

M
-7 

B
olsa-S

unset Injection B
arrier and S

upply 
This potential project includes a prelim

inary alignm
ent of injection w

ells to 
prevent seaw

ater intrusion under the B
olsa C

hica M
esa and S

unset G
ap area, 

collectively referred to herein as the B
olsa-S

unset B
arrier, if m

onitoring indicates 
such a system

 is needed. The S
unset G

ap area includes the H
untington H

arbour 
M

arina 
and 

the 
S

eal 
B

each 
N

aval 
W

eapons 
S

tation 
(S

B
N

W
S

). 
A

dditional 
m

onitoring is needed to evaluate and determ
ine the scope of potential seaw

ater 
intrusion. 
The prim

ary objective of this project w
ould be to halt and prevent seaw

ater 
intrusion in the B

olsa-S
unset area, if needed, and thereby protect potable 

drinking w
ater w

ells in the coastal com
m

unities of H
untington B

each, S
eal 

B
each, Los A

lam
itos, G

arden G
rove, and W

estm
inster. A

 secondary objective of 
the project is to develop the deep aquifer for injection supply, thereby using a 
currently under-utilized resource. (S

ee P
roject M

-2) 

M
-8 

R
egional Interconnector (O

range C
ounty C

ross Feeder) 
M

etropolitan, at the request of M
W

D
O

C
, has initiated prelim

inary engineering 
w

ork on this project. This project w
ould provide im

proved operational flexibility to 
supply O

range C
ounty w

ith treated w
ater from

 the Jensen Filtration P
lant.  This 

pipeline w
ould be constructed in tw

o phases to connect the S
econd Low

er 
Feeder (S

LF) to the E
O

C
F#2, and later to the A

llen M
cC

olloch P
ipeline (A

M
P

). 
This 

project 
w

ill 
provide 

significant 
O

range 
C

ounty 
supply 

benefits 
during 

planned and em
ergency outages of the D

iem
er Filtration P

lant. 
B

ecause M
etropolitan w

ill be the lead agency for this project, it w
ill not be 

included in the LTFP
.  H

ow
ever, it is considered a R

elated P
roject A

ction, so an 
overview

 discussion w
ill be included in the P

E
IR

. 

M
-9 

W
est O

range C
ounty W

ellfield 
D

evelopm
ent of a new

 w
ellfield in w

est O
range C

ounty near Los A
lam

itos could 
provide an additional 11,000 afy of groundw

ater that could be utilized by coastal 
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 producers such as H
untington B

each and Fountain V
alley, and conveyed to 

south O
range C

ounty during em
ergencies.  W

ater produced from
 the proposed 

inland w
ellfield w

ould be conveyed using the W
est O

range C
ounty W

ater B
oard 

Feeders N
os. 1 and 2.  H

untington B
each’s proposed transm

ission system
 

im
provem

ents w
ould need to be extended so the w

ater could be w
heeled to 

south O
range C

ounty through the M
W

D
-O

C
-44 connection. 

M
-10 

D
ry W

eather R
unoff R

echarge 
The C

ity of H
untington B

each is considering a project entitled the “Talbert Lake 
D

iversion P
roject”, w

hich w
ould divert dry w

eather runoff from
 the E

ast G
arden 

G
rove W

intersburg flood control channel and provide w
etlands treatm

ent prior to 
reuse for lake restoration.  The project consists of three phases: 
P

hase 1: 
C

hannel diversion, w
etlands treatm

ent in C
entral P

ark, and Talbert 
Lake restoration. 

P
hase II: 

E
xtend project to S

hipley N
ature C

enter and H
untington Lake 

P
hase III: 

A
dvanced treatm

ent and groundw
ater recharge by injection 

H
untington B

each is pursuing developm
ent of P

hases I and II and has requested 
O

C
W

D
 to evaluate the am

ount of recharge from
 the lakes, if any, that could 

result 
from

 
P

hases I 
and II. 

 
This 

project 
considers 

the 
potential 

future 
im

plem
entation of P

hase III of the H
untington B

each project. 
B

ecause H
untington B

each w
ill be the lead agency for the project, it w

ill not be 
included in the LTFP

. H
ow

ever, it is considered a R
elated P

roject A
ction, and an 

overview
 discussion w

ill be included in the P
E

IR
. 

5.1.4 
W

ater Q
uality M

anagem
ent Facilities 

Q
-1 N

ew
 Laboratory 

This project is being im
plem

ented separately, and therefore is not included in the 
LTFP

. 

Q
-2 

Tem
escal C

reek W
etlands 

The potential project is a w
etlands to treat a portion of Tem

escal C
reek near the 

C
ity of C

orona.  The project involves using the old C
ity of C

orona w
astew

ater 
disposal ponds near the C

orona A
irport.  The purpose of the project is to im

prove 
the quality of Tem

escal C
reek baseflow

, and perhaps a portion of storm
flow

.  The 
project m

ay also provide environm
ental habitat.  The project is one of the 

com
ponents of achieving the D

istrict’s goal to provide w
etlands treatm

ent for 
baseflow

 on all the tributaries to the S
A

R
. 

Q
-3 

C
hino C

reek W
etlands 

The project is to build a w
etlands adjacent to C

hino C
reek to im

prove the quality 
of C

hino C
reek and provide environm

ental habitat enhancem
ents.  The project 

w
ould treat a portion of C

hino C
reek flow

s w
ith w

etlands treatm
ent, using a 

O
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 w
etlands design sim

ilar to the D
istrict’s existing P

rado W
etlands.  E

nvironm
ental 

habitat enhancem
ent w

ould be integrated into the project. 

Q
-4 

G
reen A

cres M
odifications 

O
peration and m

aintenance of the G
reen A

cres P
roject (G

A
P

) continues to 
involve a high degree of staff tim

e and O
&

M
 expenses to m

aintain effective 
production of recycled w

ater.  The average hydraulic capacity of the G
A

P
 w

ater 
treatm

ent plant (W
TP

) is 7.5 m
illion gallons per day (m

gd), but flow
 levels can 

change up to 11 m
gd.  Tw

o options available to staff are: 
1. R

educe flow
s (and recycled w

ater use levels) to m
eet the product 

w
ater quality objectives; or 

2. M
aintain flow

s and produce w
ater at risk of reduced perform

ance and 
quality levels. 

A
nother option to this perform

ance dilem
m

a is to replace the current m
ulti-m

edia 
filtration system

 w
ith a m

icrofiltration (M
F) treatm

ent system
.  The G

W
R

 S
ystem

 
design has included facilities to convey 4 m

gd of M
F filtrate from

 G
W

R
 S

ystem
 – 

P
hase 1 facilities to the G

A
P

 system
 to increase its perform

ance.  To provide 
total M

F treatm
ent capacity for G

A
P

 m
ean flow

s, a 7 m
gd facility w

ould need to 
be provided.  This capacity could be included in a G

W
R

 S
ystem

 P
hase 2 

program
.   

Q
-5 

R
iver R

oad W
etlands 

The project considers building a w
etlands adjacent to the S

A
R

 upstream
 of the 

R
iver R

oad crossing near N
orco to im

prove the quality of the S
A

R
 and provide 

environm
ental 

habitat 
enhancem

ents. 
O

C
W

D
 

has 
received 

approxim
ately 

$1.2 m
illion in P

roposition 13 grant funding for the project. 
The D

istrict has established a goal that 100 percent of the dry w
eather flow

s of 
the S

A
R

 at P
rado D

am
 be treated by natural w

etlands.  The D
istrict has operated 

the P
rado W

etlands for m
any years, w

hich treats approxim
ately one-half of the 

river at its point of diversion just dow
nstream

 of R
iver R

oad.  C
onstructing the 

R
iver R

oad W
etlands is one of the key rem

aining projects to achieve the 
D

istrict’s goal of treating dry w
eather S

A
R

 flow
s w

ith w
etlands.   

Q
-6 

M
ill C

reek W
etlands 

This project considers reactivating construction of a diversion on M
ill C

reek to 
convey a portion of M

ill C
reek flow

s into the D
istrict’s P

rado W
etlands and the 

S
platter “S

” W
etlands.  M

ill C
reek flow

s through the P
rado B

asin to C
hino C

reek, 
a tributary to the S

A
R

, and currently does not receive w
etlands treatm

ent.  In 
M

ay 2004, the B
oard approved aw

ard of a construction contract to build the 
project for $1.6 m

illion.  C
onstruction on the project w

as begun, but halted in 
O

ctober 2004 due to flooding caused by unseasonable heavy rains in O
ctober. 

The construction contract to build the project w
as term

inated in June 2005.  

O
RANGEC

OUNTY W
ATERD

ISTRICT 
5-12 

LONG-TERM
FACILITIES P

LAN



C
hapter 5 Project A

lternative A
nalysis 

 5.1.5 
O

perational Im
provem

ent Facilities 

O
-1 

B
asin R

ehabilitation P
rogram

 
A

ll of the D
istrict’s recharge basins are subject to clogging due the accum

ulation 
of sedim

ents contained in the recharge 
w

ater.  This clogging causes the 
percolation rate of the basins to decline over tim

e.  To m
itigate the clogging and 

restore percolation rates, the basins are periodically drained, allow
ed to dry, and 

then m
echanically cleaned using heavy equipm

ent such as bulldozers, m
otor 

graders, and scrapers.  E
very year, this process rem

oves large quantities of 
sedim

ent that includes the clogging m
aterial and native sand from

 the basins.  A
s 

a result, the basins are getting progressively deeper, m
aking it m

ore difficult to 
drain the basins.  
A

nother im
portant aspect of the m

echanical cleaning process is that it is 
incom

plete.  The heavy equipm
ent is not able to com

pletely rem
ove the clogging 

layer throughout the basins during each cleaning cycle.  This results in the 
accum

ulation of fine-grained clogging m
aterial in the upper several feet of 

sedim
ents in the basins.  Fine-grained clogging m

aterial can also accum
ulate 

through 
m

igration 
and 

filtration 
in 

the 
upper 

several 
feet 

of 
basin-bottom

 
sedim

ents. 
 

This 
process 

results 
in 

the 
gradual 

decline 
in 

overall 
basin 

percolation capacities.  E
ven w

ith repeated cleanings, fine-grained sedim
ents w

ill 
continue to accum

ulate in the basins and degrade percolation rates. 
The basin rehabilitation program

 is com
prised of tw

o com
ponents: 

1. 
C

leaning sand rem
oved during typical basin m

aintenance, and 
2. P

eriodic over-excavation of the basins to clean basin bottom
 sedim

ents. 
There are tw

o w
ays the D

istrict can approach basin rehabilitation.  The first 
approach is to rem

ove, export, and sell the silty sand it rem
oves and then im

port 
clean sand to replace the exported sand. This approach w

ould generally be very 
costly and thus is not considered further. The second approach is to clean the 
silty sand rem

oved from
 the basins and then return it. This approach has been 

used in the past by w
ashing sand w

ith a portable sand w
ash plant. The trailer-

m
ounted plant w

as purchased by the D
istrict in 1989. This plant capacity is 

insufficient for the volum
e of sand generated from

 the recharge basins during 
typical cleanings and w

ould not be able to address the volum
e required to clean 

over-excavated m
aterial from

 the basins.  This project considers utilizing a new
 

sand w
ash plant w

hich is m
uch m

ore efficient, generating m
ore clean sand using 

less energy and w
ater than plants available 15 years ago.   

O
-2 

B
urris P

it R
econtouring 

R
econtouring the basin w

ould include rem
oving the clayey deposits in the 

shallow
 shelf areas w

hile flattening the basin sides to allow
 regular m

aintenance 
and draining. R

edistributing excess shelf m
aterial and lessening slope steepness 

w
ill 

help 
increase 

percolation 
capacity 

of 
this 

basin. 
R

econtouring 
and 

reconfiguration of the basin w
ould allow

 D
istrict staff to clean the basin w

ith 
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 existing equipm
ent as w

ell as accom
m

odate a future deep basin cleaning 
vehicle.   

O
-3 

Lakeview
 P

ipeline 
The 

proposed 
Lakeview

 
P

ipeline 
project 

consists 
of 

a 
66-inch 

pipeline 
in 

Lakeview
 A

venue from
 M

ills P
ond to the A

tw
ood C

hannel, a 7-foot high inflatable 
rubber dam

 and discharge line, a 42-inch bypass m
etering facility, and a 72-inch 

transfer line. 
The new

 proposed pipeline and ancillary facilities w
ould provide O

C
W

D
 w

ith 
redundancy to help ensure continuous recharge reliability for A

naheim
 Lake in 

the event the A
naheim

 Lake P
ipeline becam

e inoperable, and also allow
 O

C
W

D
 

to have in place an im
portant facility that w

ould afford staff the opportunity to 
capture additional storm

flow
s. 

O
-4 

O
live P

it Intake S
tructure M

odification 
The existing intake structure for O

live P
it is not located at the base of the 

adjacent S
A

R
 O

ff-R
iver S

ystem
 or the base of the O

live P
it.  M

odifying the intake 
structure to O

live P
it so that w

ater drains into the deepest part of the pit w
ould 

reduce erosion and clogging of the pit as it fills, thus increasing the recharge 
capacity 

of 
the 

pit. 
A

 
new

 
intake 

structure 
w

ould 
include 

flow
-m

easuring 
capabilities, w

hich w
ould allow

 the D
istrict to m

easure the recharge capacity of 
the pit and determ

ine w
hen m

aintenance is needed.   

O
-5 

P
lacentia/R

aym
ond B

asin Im
provem

ents 
P

lacentia 
and 

R
aym

ond 
B

asins 
are 

tw
o 

flood-retarding 
basins 

ow
ned 

and 
operated by the C

ounty of O
range R

esources and D
evelopm

ent M
anagem

ent 
D

epartm
ent (R

D
M

D
), Flood C

ontrol D
ivision.  The basins are located in the C

ity 
of A

naheim
 adjacent to C

arbon C
reek.  In recent years, the D

istrict has w
orked 

cooperatively w
ith the R

D
M

D
 to use the basins to recharge both im

ported w
ater 

and S
A

R
 w

ater.  In exchange for their use, the D
istrict conducts periodic 

m
aintenance of the basins.   

To better utilize P
lacentia and R

aym
ond B

asins, several im
provem

ents are 
proposed.   

�
�

In channel diversion structures (e.g. rubber dam
s) 

�
�

Intake structure m
odifications 

�
�

Flow
-m

easure and w
ater-level m

easuring stations 
�
�

C
ontrol system

s 

O
-6 

S
ilt D

isposal P
rogram

 
To address the silt-loading problem

, a silt rem
oval program

 w
ith the follow

ing 
com

ponents is proposed:   
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1. E
valuate the shape and configuration of the D

esilting B
asin system

 to 
assess w

hether or not they are optim
ally designed to rem

ove silt w
ithin the 

typical range of flow
 rates through the system

.   
2. E

valuate potential changes or m
odifications to the system

 that w
ould 

enhance silt rem
oval.   

3. E
valuate m

ethods to rem
ove and dispose of the silt rem

oved from
 the 

D
esilting B

asins, such as dredging and excavation.  
C

hem
ical treatm

ent to enhance silt precipitation is covered in P
roject R

-14.  

5.2 
A

N
A

LYSIS A
N

D
 R

A
N

K
IN

G
 O

F A
LTER

N
A

TIVES 
A

s indicated in the earlier A
nalysis A

pproach section, the various potential 
projects w

ere evaluated and ranked according to the standardized evaluation 
criteria protocol. 

5.2.1 
C

apacity of Existing R
echarge Facilities 

In order to determ
ine the potential for additional recharge facilities, the existing 

forebay 
system

 
w

as 
analyzed. 

The 
current 

recharge 
facilities 

have 
been 

described in both the R
echarge S

tudy (D
ecem

ber 2003) and the G
roundw

ater
M

anagem
ent P

lan (M
arch 2004). The characteristics of each of the principal 

recharge basins are show
n in Table 5-1. 
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T
A

B
LE 5-1 

C
H

A
R

A
C

TER
ISTIC

S O
F O

C
W

D
 S

PR
EA

D
IN

G
 F

A
C

ILITIES
 (a)

FACILITY
BASIN INVERT

M
AX. W

ATER
S

URFACE ELEV.
S

URFACEA
REA

(ACRES)
M

AXS
TORAGE

(AF)

W
eir P

ond 1 
258

263
6 

28

W
eir P

ond 2 
254

259
9 

42

W
eir P

ond 3 
247

259
14 

160

W
eir P

ond 4 
250

256
4 

22

Foster-H
uckleberry 

210
246

21 
630

C
onrock 

193
244

25 
1,070

W
arner 

187
239

70 
2,620

Little W
arner 

205
239

11 
225

A
naheim

 Lake 
175

224
72 

2,260

M
iller 

204
220

25 
294

K
raem

er 
164

220
31 

1,045

P
lacentia 

177
192

9 
132

R
aym

ond 
158

166
19 

162

Five C
oves 

170
201

29 
690

Lincoln 
183

190
10 

60

R
iver V

iew
 

176
184

4 
32

B
urris P

it 
90

175
125 

2,980

S
antiago (N

) 
190

286
79 

5,020

S
antiago (S

) 
150

286
86 

8,380

S
m

ith P
it 

260
286

22 
320

Total 
671 

26,200
(a) S

ource: C
hris M

cC
onaughy, O

C
W

D
 

In m
ost years, the D

istrict’s recharge system
 has lim

ited excess or unused 
recharge capacity. The near-term

 capacity of the existing forebay recharge 
facilities has been docum

ented, and is show
n in Table 5-2. A

s show
n, the 

utilization rate of the facilities (defined as the recent operational percolation rate 
[cfs] com

pared to the m
axim

um
 short-term

 percolation rates) is about 53 percent. 
The operational constraints of the existing facilities have been described in the 
R

echarge S
tudy and G

W
M

P
.  D

ue to recharge basin clogging, the 53 percent 
utilization rate is near the m

axim
um

 utilization rate that can be achieved w
ith the 

current recharge system
. Im

proved cleaning m
ethods or other im

provem
ents 

w
ould be needed to significantly increase the utilization rate above 53 percent. 
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 These constraints include operational and institutional constraints. They are 
sum

m
arized below

. 

�
�

A
ccum

ulation of inorganic silts and clays 
�
�

S
A

R
 channel arm

oring 
�
�

M
ultiple uses of recharge facilities 

�
�

C
hem

ical precipitation layers 
�
�

C
om

paction and particle sorting 
�
�

M
icrobial processes in the sedim

ent 
�
�

P
rim

ary productivity in the w
ater colum

n 
The 

goal 
of 

the 
recharge 

com
ponent 

of 
the 

LTFP
 

is 
to 

define 
system

 
im

provem
ents and new

 projects necessary to optim
ize the recharge system

 
utilization rate, and to outline projects necessary to attain the capacity targets 
defined in the R

echarge S
tudy (sum

m
er capacity of 400 cfs; w

inter capacity of 
700 cfs). 
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(cfs) (afy) (cfs) (afy)

Anaheim Lake 35,000 35,000 48 0 48 80 60 60
Burris Pit (a) 11,000 12 9,000 20,000 15 12 27 42 40 64
Desilting Basins 500 7 5,000 5,500 1 7 8 10 10 80
Five Coves Basin 500 14 10,000 10,500 1 14 15 20 5 75
Kraemer Basin (b) 33,000 12 9,000 42,000 45 12 57 100 50 60
La Jolla Basin (c) 0 7 5,000 5,000 0 7 7 12 - 60
Miller Basin 10,000 7 5,000 15,000 14 7 21 40 35 55
Mini-Anaheim Lake 9,000 9,000 12 0 12 20 60 60
Off-channel SAR 4,500 4,500 6 0 6 15 40 40
Olive Pit 500 500 1 0 1 5 20 20
Placentia Basin 3,000 3,000 4 0 4 10 40 40
Raymond Basin 3,000 3,000 4 0 4 10 40 40
River In-channel 70,000 70,000 96 0 96 100 96 96
Warner Basins 18,000 18,000 25 0 25 70 40 40
Riverview Basin 3,400 3,400 5 0 5 6 80 80
Santiago Creek 6,600 6,600 9 0 9 35 30 30
Santiago Basins 50,000 50,000 69 0 69 100 70 70
Total: 258,000 28 20,000 31 23,000 301,000 355 59 414 675 53% 60%

(a) Recontour the basin and remove clay lenses
(b) Resulting from use of clean GWRS water (38,000 afy)
(c) Planned basin addition
(d) Current operational capacity plus increase from system improvements (Shallow BCVs and others)
(e) Recharge facilities update - Board presentation - January 5, 2005; expanded to include minor faciltiies
(f) Excludes potential new future projects; rounded

Recent 
Operations

2010 
Projected

Recent 
Operations

System 
Improvement 
Increase (d)

2010 
Potential

Maximum
(Short-

Term) (e)

Other Increases

Average Percolation (cfs) Utilization Rate (%) (f)Annual Percolation

 Shallow BCV 
IncreaseExisting Forebay

Recharge Facilities

Recent 
Operations 

(afy)

2010 
Potential
(afy) (d)

Chapter 5 Project Alternative Analysis 
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TABLE 5-2 
NEAR-TERM CAPACITY OF RECHARGE FACILITIES (f) 
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5.2.2 
C

ost of A
lternatives 

E
stim

ated costs of the potential projects have been developed, utilizing the 
econom

ic analysis criteria outlined in Table 4-2. The costs are broken dow
n in 

each of the project descriptions (A
ppendix A

), and sum
m

arized in Table 5-3. 

5.2.3 
A

lternative Project Evaluations 
U

sing the evaluation criteria identified in Table 4-1, the projects w
ere evaluated 

by a team
 of D

istrict staff and m
em

bers of the P
W

G
. The relative w

eight of each 
evaluation 

category 
w

as 
determ

ined 
by 

the 
P

W
G

, 
w

ith 
results 

show
n 

in 
Table 5-4. The overall evaluation scores are tabulated in Table 5-5. 
  

Table 5-3
Projects Economic Analysis Matrix

Land Facilities Treatment Total
 Capital 

Recovery O&M
 Water 

Purchases Total (c)
RECHARGE FACILITIES

R-3 BCV – Deep Basins (5) 50 11.0$    - - 11.0$     1.3$             -$              -$        1.3$                1.4$          1.3$        -$              2.7$       -$            -$                 -$            
R-4 Multi-Lateral Recharge Well (Radial-type) (i) 5 4.3$      - - 4.3$       0.05$           -$              -$        0.05$              0.3$          0.1$        -$              0.4$       -$            -$                 -$            
R-5 Santiago Creek Enhanced Recharge (i) 10 2.6$      2.6$       0.2$             -$              -$        0.2$                0.2$          0.1$        -$              0.3$       -$            -$                 -$            

R-6 New Recharge Basins – Viable Property Sites (4) 25 6.1$      - 65.4$     (g) 71.5$     0.2$             -$              -$        0.2$                4.1$          0.2$        -$              4.3$       -$            -$                 -$            
R-7 New Recharge Basins – All Sites - -$         -$            
R-9 Storm Runoff Detention (Noble Pit) 6 35.0$    - 40.0$     75.0$     0.1$             -$              -$        0.1$                4.0$          0.1$        -$              4.1$       -$            -$                 -$            
R-10 Fletcher Basin Vadose Zone Recharge Wells 4 1.3$      - 1.3$       0.4$             -$              -$        0.4$                0.1$          0.4$        -$              0.5$       -$            -$                 -$            
R-11 Subsurface Recharge (7 sites) 25 33.1$    - 33.1$     10.5$           -$              -$        10.5$              1.9$          10.5$      -$              12.4$     -$            -$                 -$            
R-14 Desilting Facility 9 0.5$      - 0.5$      -$              1.67$           0.05$    (p) 1.7$               0.01$       1.7$        -$              1.71$     -$           -$                -$           

SOURCE FACILITIES
GWR System Phase 2 -$            

S-2 Irrigation/Industrial Service 4,100 11.8$    7.2$        (j) -$         19.0$     (j) 0.1$             1.20$            -$        1.3$                1.1$          1.3$        -$              2.4$       (j) 585$       440$            (b) 1,025$    
S-3 Mid-Basin Injection 20,000 12.4$    56.3$      0.6$       69.3$     (j) 0.9$             6.60$            -$        7.5$                4.0$          7.5$        -$              11.5$     (j) 575$       494$            (b) 1,069$    
S-5 Offstream Stormwater Storage (k) 3,500 (I) 18.3$    (m) -$          18.3$     0.4$             -$              -$        0.4$                1.1$          0.4$        -$              1.5$       429$       -$                 429$       
S-6 Prado Pool Stormwater Enhancement 3,000 15.0$    -$          -$         15.0$     0.3$             -$              -$        0.3$                0.9$          0.3$        -$              1.2$       400$       -$                 400$       
S-9 Ocean Water Desalination (o) 50,000 -$       -$          -$         -$         -$               -$              -$        -$                  -$           -$         -$              -$         -$            -$                 -$            
S-11 Water Conservation (o) 10,000 - -$          -$         -$               -$              -$        -$                  -$           -$         -$              -$         -$            (d) -$                 -$            
S-12 Stormwater Pump Station 3,300 3.5$      -$          3.5$       0.1$             -$              -$        0.1$                0.2$          0.1$        -$              0.3$       91$         -$                 91$         
S-14 Mid-basin injection with Imported Water 3,200 16.5$    -$          16.5$    0.8$            -$             -$       0.8$               1.0$         0.8$        1.8$            3.6$       546$      563$           1,109$   

BASIN MANAGEMENT 
M-1 Shallow Aquifer Development 3,400 13.9$    -$          -$         13.9$     0.9$             -$              -$        0.90$              0.75$        0.9$        -$              1.7$       485$       -$                 485$       
M-2 Colored Water Aquifer Development (f) 18,000 -$       -$          -$         -$         3.6$             -$              -$        3.60$              5.2$          3.6$        -$              8.8$       489$       -$                 489$       
M-3 Basin Pumping Transfer Program 7,500 -$       -$          -$         -$         -$               -$              0.5$       (e) 0.50$              -$           0.5$        -$              0.5$       67$         96$              (e) 163$       
M-4 Inland Wellfield (o) 11,000 -$       -$          -$         -$         -$               -$              -$        -$                -$           -$         -$              -$         -$            -$                 -$            

SWIC Enhancement - 
M-5 Talbert Barrier 26,000 47.3$    -$          -$         47.3$     2.0$             -$              -$        2.0$                2.7$          2.0$        16.2$          20.9$     804$       -$                 804$       
M-6 Alamitos Barrier 2,600 13.4$    -$          -$         13.4$     2.4$             -$              -$        2.44$              0.8$          2.4$        1.6$            4.8$       1,851$    -$                 1,851$    
M-7 Sunset/Bolsa Barrier 15,000 58.6$    35.2$      5.8$       99.6$     1.4$             2.18$            -$        3.55$              5.2$          3.6$        -$              8.8$       583$       -$                 583$       
M-8 Regional Pipeline Interconnector (o) - -$         -$                -$         -$         - -$            
M-9 West Orange County Wellfield 10,000     28.7$    -$          1.5$       30.2$     1.00$           -$              -$      1.00$              1.8$          1.0$        -$              2.8$       275$       -$                 275$       
M-10 Dry Weather Runoff Recharge 3,000       5.2$      (n) 7.9$        0.7$       13.8$    0.2$            1.26$           -$     1.50$             0.9$         1.5$        -$              2.4$       800$      -$                800$      

WATER QUALITY MANAGEMENT
Q-2    Temescal Creek Wetlands - 3.0$      -$          -$         3.0$       0.40$           - -$        0.40$              0.2$          0.40$      -$              0.60$     -$            -$                 -$            
Q-3    Chino Creek Wetlands - 8.7$      -$          -$         8.7$       1.1$             -$              -$        1.10$              0.5$          1.10$      -$              1.60$     -$            -$                 -$            
Q-4 GAP Modifications 1,500 1.8$      5.8$        -$         7.6$       0.06$           (0.4)$             -$        (0.34)$             2.0$          (0.4)$      -$              1.60$     1,067$    -$                 1,067$    
Q-5 River Road Wetlands - 9.0$      -$          -$         9.0$       1.10$           -$                -$        1.10$              0.5$          1.1$        -$              1.60$     -$            -$                 -$            
Q-6 Mill Creek Wetlands - 1.8$      -$          -$         1.8$      0.20$          -$               -$       0.20$             0.1$         0.2$        -$              0.30$     -$           -$                -$           

OPERATIONAL IMPROVEMENTS
O-1 Basin Rehabilitation Program - 0.8$      -$          -$         0.8$       0.22$           -$              0.3$       (p) 0.55$              0.05$        0.55$      -$              0.60$     -$            -$                 -$            
O-2 Burris Pit Recontouring - 1.6$      -$          -$         1.6$       0.05$           -$              -$      0.05$              0.1$          0.05$      -$              0.15$     -$            -$                 -$            
O-3 Lakeview Pipeline - 5.7$      -$          -$         5.7$       0.18$           -$              -$      0.18$              0.3$          0.18$      -$              0.48$     -$            -$                 -$            
O-4 Olive Pit Intake Structure Modification - 0.1$      -$          -$         0.1$       0.06$           -$                -$        0.06$              0.1$          0.06$      -$              0.16$     -$            -$                 -$            
O-5 Placentia/Raymond Basin Improvements - 1.2$      -$          -$         1.2$       0.05$           -$              -$        0.05$              0.07$        0.05$      -$              0.12$     -$            -$                 -$            
O-6 Silt Disposal Program - 0.1$      -$          -$         0.1$      0.50$          -$               -$       0.50$             -$          0.50$      -$              0.50$     -$           -$                -$           

(a) (g) $2M/acre in the forebay area (m) Excludes land
(b) (h) Mitigation costs to be determined (n) Portion of project M-5 facilities
(c) (i) Phase 1 and 2 (o) Agency lead by others
(d) To be funded by MWDOC (j) Includes credit for potential USBR grant (p) Silt disposal
(e) Net BEA costs (k) Aliso Canyon Site
(f) Project economics included in Project M-7 (Sunset/Bolsa Barrier) (l) 4,000 af reservoir storage

Average percolation rate (cfs) for Recharge projects; average yield (afy) for other projects

No. Title
 Capacity

(a) 

Capital Cost ($M) O&M Cost ($M/yr) Annual Cost ($M/yr) Unit Cost ($/af)

 Supply or 
Recharge 
Facilities 

 Treatment
Facilities Total Other Total Facilities

 Treatment/
Water Purchases 

GWR System - Phase 2 supply
Excludes Producer pumping costs and projects project RA
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R
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Project/Program
 Evaluation C

riteria 
O

verall W
eighting Factors (%

) (a) 

I. 
Technical Feasibility 

21%
 

II. 
U

nit C
ost 

34%
 

III. 
Institutional S

upport 
24%

 

IV
. 

Functional Feasibility 
21%

 

Total
100%

 
(a) B

ased on P
W

G
 evaluations 
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Chapter 5 Project Alternative Analysis 

ORANGE COUNTY WATER DISTRICT 5-22 LONG-TERM FACILITIES PLAN

PROJECT E SCORES (a)

RADIAL RECHARGE FACILITIES
R-2 BCV – Shallow Basins 9 9 8 8 9 8 6 9 9 9 8
R-3 BCV – Deep Basins 8 7 7 6 7 5 4 8 7 5 6
R-4 Ranney Recharge (Ball Basin) 6 5 6 6 7 6 4 6 6 5 6
R-5 Santiago Creek Recharge 8 7 8 9 8 8 8 8 8 9 8
R-6 New Recharge Basins (4) 8 8 8 8 8 8 5 8 9 8 8
R-7 New Recharge Basins – Non-Viable 4 6 4 4 3 5 2 5 5 3 4
R-8 Recharge - Sandwash Plant (d) 10 10 10 10 10 9 8 10 10 8 9
R-9 Storm Runoff Detention (Noble Pit) 4 4 4 4 4 6 5 4 5 4 4
R-10 Vadose Recharge (Fletcher Basin) 7 7 7 7 7 6 5 7 7 5 6
R-11 Subsurface Recharge 5 4 6 5 6 5 7 5 6 5 5
R-12 Recharge Trenches (e) 7 6 6 6 5 7 7 6 6 7 6
R-14 Desilting Facility 8 9 8 8 8 8 8 8 9 9 8

SUPPLY FACILITIES
GWR System Phase 2

S-2 Industrial/Irrigation 4 4 4 3 4 4 4 4 3 4 4
S-3 Mid-basin Injection 7 9 7 7 7 7 5 8 9 7 7
S-5 SAR Offstream Storage 3 5 4 4 4 4 3 4 4 3 4
S-6 Prado Pool Enhancement 6 5 7 6 6 7 6 6 6 7 6
S-7 Conjunctive Use 6 6 6 5 7 6 8 7 6 7 6
S-9 Ocean Water Desalination 4 4 4 4 5 6 4 3 4 5 4
S-10 Water Transfers 5 5 6 4 6 6 4 5 5 7 5
S-11 Water Conservation 7 8 7 6 8 7 8 7 8 7 7
S-12 Storm Runoff Diversion Pump Station 9 9 8 7 8 8 6 8 9 6 8
S-14 Mid-basin injection with imported water 4 6 5 5 5 5 6 6 6 5 5

BASIN MANAGEMENT 
M-1 Shallow Aquifer Development 5 6 5 4 5 6 2 6 7 5 5
M-2 Colored Water Aquifer Development 6 7 6 5 6 7 4 6 7 4 6
M-3 Basin Pumping Transfer Program 9 6 8 8 9 8 8 7 7 7 8
M-4 Emergency Wellfield 6 5 7 6 7 N/A 5 8 8 5 6

SWIC Enhancement - 
M-5 Talbert Barrier 6 5 6 6 7 6 8 7 5 7 6
M-6 Alamitos Barrier 5 4 5 5 6 6 8 5 4 7 6
M-7 Sunset/Bolsa Barrier 6 6 5 5 6 6 5 6 5 5 5
M-8 Regional Pipeline Interconnector 7 5 7 5 7 6 8 7 5 8 7

WATER QUALITY MANAGEMENT
Q-2 Temescal Creek Wetlands 6 6 7 6 7 7 5 6 6 4 6
Q-3 Chino Creek Wetlands 6 6 7 6 7 7 5 6 6 4 6
Q-4 GAP Modifications 5 5 6 5 6 6 4 5 5 3 5

(a) 10 Highest; 1 Lowest
(b) Technical feasibility and cost scores by District staff; institutional support and functional feasibility scores by Producers
(c) Average of team scores
(d) New Project O-1 
(e) New Project O-4

AnaheimNo. Title Buena 
Park

Huntington 
Beach

Project Team Scores
Overall 
Scores 

(c)
So CA 

Water Co. IRWD Garden 
Grove

Santa 
AnaMCWD Fountain 

Valley Westminster

TABLE 5-5 
VALUATION 
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5.2.4 
A

lternative Projects Screening 
E

valuation and screening of the alternative potential projects has show
n that certain 

projects 
do 

not 
w

arrant 
further 

consideration 
in 

the 
LTFP

. 
These 

projects 
are 

categorized as follow
s: 

�
�

R
elated P

roject A
ctions 

o
Lead agency w

ill be an agency other than O
C

W
D

 
o

W
ill not be included in the LTFP

 C
apital Im

provem
ent P

rogram
 (C

IP) 
o

O
verview

 discussion w
ill be included in the P

E
IR

 (C
um

ulative Im
pacts 

A
nalysis) 

�
�

E
xcluded P

roject A
lternatives 

o
These are projects that: 
��

P
reviously w

ent through environm
ental analysis and approval 

but project im
plem

entation w
as put on hold, or 

��
A

re being separately im
plem

ented by O
C

W
D

, or  
��

H
ave been determ

ined to be infeasible due to overriding 
constraints, as docum

ented in the P
roject D

escriptions 
o

N
o analysis in the P

E
IR

 (C
E

Q
A

 com
pliance com

pleted or to be done 
by others) 

The O
perational Im

provem
ent P

rojects are projects that continue O
C

W
D

 operational 
activities and w

ill be included in the LTFP
 C

IP
, but w

ill not be analyzed in the P
E

IR
 

because they are considered exem
pt from

 C
E

Q
A

. 
The related project actions are listed in Table 5-6. 

T
A

B
LE 5-6 

R
ELA

TED
 P

R
O

JEC
T A

C
TIO

N
S 

P
R

O
JEC

T  

N
O. 

T
ITLE 

C
ategory 

A
SSU

M
ED

 L
EA

D
 

A
G

EN
C

Y 

S
-9 

O
cean W

ater D
esalination 

S
upply Facilities 

M
W

D
O

C
  

S
-11 

W
ater C

onservation  
B

asin M
anagem

ent 
M

W
D

O
C

 

M
-4 

E
m

ergency W
ellfield 

B
asin M

anagem
ent 

M
W

D
O

C
 

M
-8 

R
egional P

ipeline Interconnector 
B

asin M
anagem

ent 
M

etropolitan 

M
-10 

D
ry W

eather R
unoff R

echarge 
B

asin M
anagem

ent 
H

untington B
each 

 A
lthough 

P
roject 

S
-11 

(W
ater 

C
onservation) 

is 
assum

ed 
to 

be 
im

plem
ented 

by 
M

W
D

O
C

, it w
ill also be included in the LTFP

 B
asin M

anagem
ent portfolio to docum

ent 
increased conservation. 

C
hapter 5 Project A
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nalysis 

 The ex
ded P

rojects are listed in Table 5-7
clu

. 

The LTFP
projects, all of w

hich w
ere evaluated.  S

om
e projects w

ere not carried forw
ard for 

T
A

B
LE 5-7 

E
XC

LU
D

ED
 P

R
O

JEC
TS 

Project
N

o.
Project Title

C
ategory

R
ationale

R
-1

R
echarge

In stitutional C
onstraints

R
-2 

S
m

plem
entation

S-10
W

R
-7

N
R

-9
S

R
-13

R
S-1

S
ource Facilities

Separate Im
plem

entation
S-4

Basin M
anagem

ent
Separate Im

plem
entation

S-7
C

asin M
anagem

ent
C

ost & Institutional C
onstraints

S-12
S

w
S

-13
Injection of

S
-14

M
id-basin Injecti

s
M

-9
W

est O
rang

straints
Q

-4
G

AP M
odifi

O
ptim

ization of W
arner B

asin
hallow

 W
ater Basin C

leaning Vehicles
R

echarge
Separate I

ater Transfe rs
B

asin M
anagem

ent
C

ost &
 In stitutional C

onstraints
ew

 R
echarge Basins – All Site s

R
echarge

Site C
onstraints

torm
 R

unoff D
etention - N

oble P
it

R
echarge

C
ost &

 Land C
onstraints

echarge R
esearch

R
echarg e

S
eparate Im

plem
entation

System
 Phase 1

G
W

R
 

 Staff Integ ration
Education C

enter
onjunctive U

se
B

torm
ater P

um
p S

tation
Source/R

echarge
Technical C

onstraints
 Treated S

torm
w

ater
S

ource Facilities
Technical and C

ost C
onstraints

on w
ith Im

ported W
ater

S
ource Facilities

C
ost C

onstraint
e C

ounty W
ellfield

Basin M
anagem

ent
W

ater Q
uali ty C

on
cations

W
ater Q

uality M
anagem

ent
C

ost C
onstraints

 
 project screening process started w

ith a long list of 50 potential 

various reasons, and other projects are planned to be im
plem

ented by others. 
The rem

aining projects that are further considered for inclusion in a LTFP
 

program
 portfolio are delineated in Table 5-8. 
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C
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echarge Facilities

R
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D
eep W
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leaning Vehicles

R
-4 

M
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echarge W
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adial type)
R

-5
Santiago C

reek Enhanced R
echarge

R
-6

N
ew

 R
echarge Basins – Viable Priority Sites

R
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Fletcher Basin Vadose Zone R
echarge W

ells
R

-11
Subsurface R

echarge
R

-14
D

esilting Im
provem

ent Program
W

ater Source Facilities
S-2

G
W

R
 System

 Irrigation/Industrial Service
S
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 S
ystem

 M
id-B
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O
ff-Stream

 Storm
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ater R
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Prado Pool Storm
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S-8

Im
ported W
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ent Supply
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anagem

ent Facilities
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M
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W
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ent Facilities
Q
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Tem
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etlands
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C

hino C
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Q
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G

AP M
odifications

Q
-5

R
iver R

oad W
etlands

Q
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M
ill C

reek W
etlands

O
perational Im

provem
ent Facilities

O
-1

Basin R
ehabilitation Program

O
-2

Burris Pit R
econtouring

O
-3

Lakeview
 Pipeline

O
-4

Intake Structure M
odification - O

live Pit
O

-5
Placentia/R

aym
ond Basins Im

provem
ents

O
-6

Silt D
isposal Program

M
-1

Shallow
 Aquifer D

evelopm
ent

M
-2

C
olored W

at er D
evelopm

ent
M

-3
Basin Pum

ping Transfer Program
M

-5
Talbert Injection Barrier Future Expansion

M
-6

Alam
itos Barrier Im

provem

O
R

A
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G
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C
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6 
PR

EFER
R

ED
 PR

O
JEC

T PO
R

TFO
LIO

S 

This chapter outlines how
 the preferred projects have been ranked and 

grouped into the follow
ing five facilities’ portfolios. 

(1) 
R

echarge  
(2) 

N
ew

 W
ater Supply 

(3) 
B

asin M
anagem

ent 
(4) 

W
ater Q

uality M
anagem

ent 
(5) 

O
perational Im

provem
ent 

6.1 
R

EC
H

A
R

G
E F

A
C

ILITIES P
O

R
TFO

LIO 
Follow

ing is a discussion of the availability of S
A

R
 w

ater for recharge, the 
rankings of the preferred recharge projects, and the com

position of the R
echarge 

P
ortfolio 

6.1.1 
A

vailability of SA
R

 W
ater 

The follow
ing preferred projects could utilize either S

A
R

 baseflow
 or S

A
R

 
storm

flow
 for recharge: 

R
-3 

Five B
C

V
 - D

eep B
asins 

R
-5 

S
antiago C

reek R
echarge 

R
-6 

Four N
ew

 R
echarge B

asins 
R

-10 
V

adose Zone R
echarge – Fletcher B

asin 
R

-14 
D

esilting Facility 
The three other preferred recharge projects (R

-4, R
adial R

echarge – B
all B

asin; 
R

-11, S
ubsurface R

echarge [seven sites], and S
-3, M

id-B
asin Injection) all have 

w
ater quality requirem

ents that dictate the use of G
W

R
 S

ystem
 w

ater, to avoid 
plugging of the recharge facility in these projects.  The availability of G

W
R

 
S

ystem
 w

ater w
ill be discussed in the next section. 

Long-term
 projections of the future am

ount of treated w
astew

ater discharged to 
the S

A
R

 above P
rado D

am
 have been recently m

ade by S
A

W
P

A
. There are 

several variables involved, including: (1) am
ount of future treated w

astew
ater 

generated by the num
erous P

ublicly O
w

ned Treatm
ent W

orks (P
O

TW
) that 

discharge to the S
A

R
; (2) projected am

ount of treated w
astew

ater to be utilized 
by the upstream

 dischargers as recycled w
ater; (3) projected levels of rem

aining 
P

O
TW

 discharges and other discharges to S
A

R
; and (4) other factors related to 

projected S
A

R
 flow

s, such as the am
ount of w

ater savings from
 A

rundo rem
oval.  

A
s described in S

A
W

P
A

’s 2004 report, S
A

W
P

A
 com

piled extensive data from
 

w
astew

ater 
treatm

ent 
agencies 

above 
P

rado 
D

am
 

regarding 
their 

planned 
w

astew
ater production am

ounts, recycling projects, and discharge rates to the 
river. O

C
W

D
 staff review

ed these data, and m
ade selected m

odifications to 
estim

ate a low
, m

id-range, and high projection of the am
ount of S

A
R

 baseflow
 

O
R

A
N

G
E

C
O

U
N

TY
 W

A
TE

R
D

IS
TR

IC
T 
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that w
ill reach P

rado D
am

.  The m
id-range projection is based on S

A
W

P
A

’s 
estim

ate of treated w
astew

ater discharged to the river.  A
dditional features of the 

m
id-range projection include: 

�
�

N
o w

ater savings from
 A

rundo rem
oval are assum

ed 
�
�

A
ll planned recycling projects in the area above P

rado D
am

 are 
im

plem
ented 

The low
 projection has the sam

e features as the m
id-projection, except that the 

low
 projection includes additional upstream

 recycling that w
as not accounted for 

in the S
A

W
P

A
 estim

ate.  In particular, it includes 26,000 afy of recycling from
 the 

R
IX

 facility that w
as not included in S

A
W

P
A

 estim
ate.     

The high projection is sim
ilar to the m

id-range projection, except that: 

�
�

It includes 25,000 afy of w
ater savings from

 A
rundo rem

oval  
�
�

It accounts for w
astew

ater discharge by the E
astern M

unicipal W
ater 

D
istrict and E

lsinore V
alley M

unicipal W
ater D

istrict (total of 5,000 afy 
of additional discharge) 

�
�

W
astew

ater discharge from
 the C

ity of C
orona w

as increased by 
5,000 afy. 

The 
S

A
W

P
A

 
estim

ate 
had 

C
orona 

at 
essentially 

zero 
discharge, w

hich is unlikely to occur. 
These projections are show

n on Figure 6-1. 

F
IG

U
R

E 6-1 
A
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B
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 The LTFP
 R

echarge portfolio w
as form

ulated to be im
plem

ented if the high S
A

R
 

baseflow
 projection is realized. If the m

id-range or low
 projection occurs, then 

only 
a 

portion 
of 

the 
LTFP

 
portfolio 

projects 
w

ould 
be 

considered 
for 

im
plem

entation. A
dditional recharge projects w

ould not be built until it w
as 

determ
ined that sufficient S

A
R

 flow
s w

ere available to supply the new
 recharge 
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facilities.  S
taff proposes to annually review

 the availability of S
A

R
 flow

s, 
changes in the last year, and tabulate new

 proposed recycling projects in the 
upper S

A
R

 w
atershed.  This review

 w
ill provide inform

ation for the D
istrict to 

determ
ine w

hen new
 recharge facilities should be built.  If insufficient baseflow

 
exists in the future to provide w

ater for recharge, then S
A

R
 storm

flow
 could be 

utilized for recharge, provided that sufficient storage capacity exists to store the 
storm

w
ater for later recharge. 

6.1.2 
A

vailability of SA
R

 Storm
flow

 for R
echarge 

E
ven in relatively dry years, the D

istrict’s recharge system
 is not able to divert 

and recharge all the flow
s in the S

A
R

 and som
e w

ater flow
s past the D

istrict’s 
system

 to the P
acific O

cean.  The D
istrict refers to w

ater that flow
s past the 

recharge system
 as “lost” w

ater.   
The am

ount of w
ater lost to the ocean w

as estim
ated in the A

rm
y C

orps of 
E

ngineers’ (A
C

O
E

’s) P
rado W

ater C
onservation Feasibility S

tudy (A
C

O
E

, 2004).  
In that study, the A

C
O

E
 evaluated runoff and rainfall records since 1920.  To 

determ
ine a representative period of record, the study evaluated the cum

ulative 
departures from

 the m
ean for rainfall and runoff.  B

ased on the sm
allest 

cum
ulative departure from

 the m
ean and other characteristics, it w

as determ
ined 

that the period from
 1950-1988 w

as a representative period.  This tim
e period 

includes an entire w
et and dry cycle. 

U
sing precipitation from

 the 1950-1988 period and adjusting to 2003 landuse, 
A

C
O

E
 used a H

E
C

-5 com
puter m

odel to evaluate river flow
 rates into P

rado 
B

asin, storage at P
rado B

asin, the am
ount of recharge at O

C
W

D
’s facilities, and 

w
ater lost to the ocean. The m

odel assum
es that O

C
W

D
 can alw

ays divert and 
recharge 

500 cfs 
of 

S
A

R
 

flow
. 

 
For 

2003 
landuse 

conditions, 
w

ith 
the 

precipitation that occurred in the 1950-1988 period, the average w
ater lost to the 

ocean w
as 48,000 afy and the w

ater recharged in the O
C

W
D

 system
 w

as 
238,000 afy.   
W

ith increased urbanization and a greater percentage of im
pervious surfaces, 

future runoff is estim
ated to be greater for the sam

e am
ount of precipitation.  

W
hen the A

C
O

E
 m

odel used 2053 estim
ated landuse w

ith the 1950-1988 
precipitation pattern, estim

ated w
ater lost to the ocean w

as 68,000 afy. 
These results from

 the A
C

O
E

’s study indicate there is a significant am
ount of lost 

S
A

R
 flow

 that could be recharged by the D
istrict if the recharge system

’s 
capacity w

as increased.  This section presents the results of an analysis of the 
am

ount of additional recharge estim
ated to occur if the D

istrict’s recharge 
capacity w

as increased by 100 cfs (200 af per day). 
The analysis used actual historical daily inflow

 rate data to P
rado B

asin and w
as 

com
pleted for four separate years representing a range of dry to w

et years.  The 
four years included one dry year (W

ater Y
ear (W

Y
) 1998-99), one w

et year (W
Y

 
1997-98), and tw

o interm
ediate years (W

Y
 1996-97 and W

Y
 2002-03).  D

aily 
inflow

 data to P
rado B

asin w
ere collected from

 the A
C

O
E

 for each year.  U
sing 

the daily inflow
 data, the additional recharge that w

ould occur if the D
istrict’s 

O
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recharge capacity w
as increased by 100 cfs w

as calculated.  This com
putation 

w
as perform

ed by calculating recharge and w
ater lost to the ocean, using daily 

P
rado inflow

, w
ith a total recharge system

 capacity of 800 af per day, and then 
separately perform

ing the sam
e calculation assum

ing the recharge capacity w
as 

1,000 af per day.   
Figure 6-2 illustrates the com

putations for one of the four years.  In Figure 6-2a, 
the w

ater in storage at P
rado D

am
 for W

Y
 2002-03 w

ith a recharge capacity of 
800 af per day and 1,000 af per day (400 cfs, and 500 cfs respectively) is show

n.  
W

ith the higher recharge capacity, the am
ount of w

ater in storage at P
rado is 

reduced m
ore quickly com

pared to the low
er recharge capacity.  This represents 

a faster draining of the w
ater conservation pool due to the higher recharge rate.  

Increased recharge that occurs is reflected in the decrease in the w
ater lost to 

the ocean in Figure 6-2b.  Increased recharge does not occur each day of the 
year, but only w

hen sufficient w
ater is available.  Increased recharge occurs 

w
hen the release rate from

 P
rado D

am
 can be increased from

 400 cfs to 500 cfs 
w

ithout losing the w
ater to the ocean.  A

 significant benefit of the greater 
recharge capacity is that it allow

s for m
ore rapid draining of the P

rado storage 
pool, so that storage capacity is available to store w

ater from
 future rainfall 

events. 
The results of the com

putations are show
n in Table 6-1.  In an extrem

ely dry year 
such as W

Y
 1998-99, the increased recharge capacity results in no additional 

recharge.  W
Y

 1998-99 w
as one of the driest years on record.  Table 6-1 also 

contains an estim
ate of the value of the additional recharge, assum

ing the 
additional recharge is valued at $250 per af. 
The am

ount of inflow
 to P

rado B
asin estim

ated by A
C

O
E

 w
as ranked from

 low
 to 

high and percentiles w
ere calculated for the 1950-1988 period adjusted to 2003 

landuse.  These percentiles, expressed as a probability of exceedance, are 
show

n in Figure 6-3a.  The increased recharge calculated for the four years is 
plotted in Figure 6-3b using the probablility of exceedance from

 Figure 6-3a.  A
s 

indicated in Figure 6-3b, there is a 50 percent probability of exceedance of 
recharging approxim

ately 7,000 afy additional w
ater if the recharge capacity is 

increased by 100 cfs.  This suggests that, in general, approxim
ately one-half of 

the years w
ill have enough S

A
R

 flow
 to recharge an additional 7,000 af if the 

recharge capacity is increased by 100 cfs. There is a 30 percent probability of 
exceedance of recharging approxim

ately 13,000 afy.  In very w
et years, there is 

enough storm
flow

 to recharge an additional 30,000 afy. 
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T
A

B
LE 6-1 

I N
C

R
EA

SED
 R

EC
H

A
R

G
E FR

O
M

 200 A
F/D

A
Y (100 C

FS) R
EC

H
A

R
G

E C
A

PA
C

ITY IN
C

R
EA

SE  

C
ondition

Year &
 R

echarge C
apacity

Total Flow
 (af)

Estim
ated

R
echarge (af)

Lost to
O

cean (af)
W

Y1998-99 Inflow
, 800 af/d 

recharge capacity
186,754

186,754
           

0

W
Y1998-99 Inflow

, 1,000 
af/d recharge capacity

186,754
186,754

           
0

W
Y1996-97 Inflow

, 800 af/d 
recharge capacity

206,813
188,594

18,219

W
Y1996-97 Inflow

, 1,000 
af/d recharge capacity

206,813
194,322

12,492

D
ifference

5,728
-5,728

V
alue of w

ater at $250/af
$1,432,000

W
Y2002-03 Inflow

, 800 af/d 
recharge capacity

256,157
229,424

26,733

W
Y2002-03 Inflow

, 1,000 
af/d recharge capacity

256,157
236,949

19,209

D
ifference

7,525
-7,525

V
alue of w

ater at $250/af
$1,881,000

W
Y1997-98 Inflow

, 800 af/d 
recharge capacity

432,506
261,343

171,270

W
Y1997-98 Inflow

, 1,000 
af/d recharge capacity

432,506
292,705

139,908

D
ifference

31,362
-31,362

V
alue of w

ater at $250/af
$7,840,000

85th percentile

W
et

(10th percentile)

D
ry

(100th percentile)

35th percentile
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A
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M
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Water Lost to Ocean (af/day)

W
ater Lost to O
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 1,000 afd rech cap

W
ater Lost to O
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 800 afd rech cap

 
N

ote: P
rado Inflow

 data from
 W

Y
 10/1/2002 to 9/30/2003 
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F
IG

U
R

E 6-3A
 

P
R

A
D

O
 IN

FLO
W

 C
H

A
R

A
C

TER
IZA

TIO
N 

 

F
IG

U
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IN
C

R
EA

SED
 R

EC
H

A
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G
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O
M

A
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 R
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H
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R
G

E C
A

PA
C
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-
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N
otes on inflow

 data: 
-

D
ata source: A

C
O

E
, 2004 

-
B

ased on 38-year period (1950-1988) adjusted to 2003 landuse 
-

P
robability of exceedance based on percentile calculation 

 100 C
FS G

R
E
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D
ata points show

n are for 
W

Y
 1996-97, 1997-98, 1998-99, and 2002-03 

representing a range of dry to w
et years 
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6.1.3 
R

echarge Projects R
ankings 

In order to determ
ine overall recharge project effectiveness and rankings, all 

preferred projects have been evaluated together, not w
ithstanding the fact that 

various 
source 

w
aters 

w
ould 

be 
utilized. 

R
echarge 

cost-effectiveness 
is 

determ
ined by relating a project’s estim

ated average percolation rate in cubic 
feet per second (cfs) to the total annual cost (capital recovery plus O

&
M

 [$M
/yr]).  

The recharge facilities cost analysis is show
n in Table 6-2. P

otential projects are 
ranked according to recharge cost-effectiveness (cfs/$M

/yr), w
ith num

ber one 
being the highest. In the analysis, it is assum

ed that G
W

R
 S

ystem
 P

hase 1 costs 
are sunk (capital recovery expenses are separately covered in the existing G

W
R

 
S

ystem
 budget) for those recharge projects that could receive this w

ater supply. 
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ORANGE COUNTY WATER DISTRICT 6-9 LONG-TERM FACILITIES PLAN

RECHARGE F OST ANALYSIS 

 

 Facilities Total
RECHARGE FACILITIES (c)

R-5 Santiago Creek Recharge 10 0.3$     -$       0.3$     0.03$      33.3 1       
R-3 Five BCV – Deep Basins 50 2.6$     -$       2.6$     0.05$      19.2 2       
S-3 Mid-Basin Injection (14 wells) 28 1.8$      -$        (f)(j) 1.8$      0.06$       15.6 3         
R-4 Radial Recharge (1 well at Ball Basin) 5 0.4$     -$       (f) 0.4$     0.08$      12.5 4       

R-10 Vadose Zone Recharge (Fletcher Basin) 4 0.4$     -$       0.4$     0.10$      10.0 5       
R-11 Subsurface Recharge (7 sites) 25 3.0$     -$       (f) 3.0$     0.12$      8.3 6       
R-6 Four New Recharge Basins 25 4.3$     -$       4.3$     0.17$      5.8 7       
R-14 Desilting Facility 9 0.1$      1.6$      (g) 1.7$      0.19$       5.3 8         

Total - All Sites (d) 156 12.9$    1.6$      14.5$    0.09$       (i) 10.8 (i)

(f)
(g)

(c) Ranked by recharge cost-effectiveness (h) 1 Highest; does not reflect overall ranking
(i) Average
(j) GWR System Phase 2 costs would be $6.6M

(d) Excludes: Redundant Project R-9 (Storm Runoff Detention - Noble Pit); 
and Operational Improvement Projects: O-1 Basin Rehabilitation Program 
and O-4 Lakeview Pipeline

(a) Total annual cost ($M/yr) divided by average percolation 
(b) Average percolation (cfs) divided by total annual cost 

Assume GWRS Phase 1 costs are sunk
Chemicals and silt disposal

No. Title

Annual Cost ($M/yr) Assumed 
Average 

Percolation 
(cfs)  Treatment 

 Cost
Ranking

(h)

Recharge Cost - 
Effectiveness
(cfs/$M/yr) (b)

 Unit Annual Cost 
($M/yr/cfs) (a) 

TABLE 6-2 
ACILITIES C
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The recharge project cost-effectiveness rankings are also show
n in Figure 6-4. 

These projects w
ere further evaluated, considering all the factors outlined in 

C
hapter 4. The results are show

n in Table 6-3, w
ith total score (10 highest). The 

final project rankings are show
n in Table 6-4, together w

ith the assum
ed w

ater 
sources. 

The recharge project cost-effectiveness rankings are also show
n in Figure 6-4. 

These projects w
ere further evaluated, considering all the factors outlined in 

C
hapter 4. The results are show

n in Table 6-3, w
ith total score (10 highest). The 

final project rankings are show
n in Table 6-4, together w

ith the assum
ed w

ater 
sources. 
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V
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M
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R
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R
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V
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asin)

R
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R
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R
-11

S
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e ches - O
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charge (7 sites)

R
-6

Four N
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 R
echarge B

asins
tyn (cfs) divided by total annual cost ($M

/yr)

R
-14

D
esilting Facili

(a)
Average percolatio

LTFP
N

o.
Potential R

echarge Facilities

R
echarge C

ost Effectiveness 
(cfs/$M

/yr) (a)
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T
A

B
LE 6-3 

P
R

O
JEC

T E
VA

LU
A

TIO
N

 S
C

O
R

ES (a) 

F
IN

A
L R

A
N

K
IN

G
G

E P
R

O
JEC

TS 

Technical
Feasibility

Cost-
effectiveness

(cfs/$M
/yr)

Institutional
Support

Functional
Feasibility

21%
 (b)

34%
 (b)

24%
 (b)

21%
 (b)

R
-3

Five BC
V – D

eep Basins
5

8
6

5
6

R
-4

R
adial R

echarge (O
ne w

ell at Ball 
Basin)

8
7

6
5

7
R

-5
Santiago C

reek R
echarge

9
9

7
9

9
R

-6
Four N

ew
 R

echarge Basins
9

5 (c)    
8

8
7

R
-10

Vadose Zone R
echarge

(Fletcher Basin)
7

6
7

7
7

R
-11

Subsurface R
echarge (7 sites)

7
5

5
6

6
R

-12
R

echarge Trenches - O
live Pit

4
6

6
6

5
R

-14
D

esilting Facility
8

5
8

8
7

S
-3

M
id-basin Injection (14 w

ells)
8

7
8

8
8

(a)
10 H

ighest
(b)

W
eighting Factor

(c)

No.

Overall
W

eighted
Score

(a)

SCORE (a)

Adjusted to reflect higher current land costs in the forebay area

Title

R
EC

H
A

R
G

E FA
C

ILITIES

T
A

B
LE 6-4 

S O
F R

EC
H

A
R

SAR (d)
GW

R System
(e)

R
-5

Santiago C
reek R

echarg e
10

1
S

-3
M

id-basin Injection (14 w
ells)

28
2

R
-4

R
adial R

echarge (O
ne w

ell at Ball Basin)
5

3
R

-6
Four N

ew
 R

echarge B
asins

25
4

R
-14

D
esilting Facility

9
5

R
-10

V
adose Zone R

echarge (Fletcher B
asin)

4
6

R
-3

Five BC
V – D

eep Basins
50

7
R

-11
S

ubsurface R
echarge (7 sites)

25
8

Total
156

(a)
1 H

ighest
(b)
(c)

(d)
See R

echarge Portfolio - Figure 6-5
(e)

See G
W

R
 System

 W
ater Portfolio - Figure 6-8

R
eflects refined cost-effectiveness analysis

Includes consideration of technical feasibility, cost effectiveness, institutional 
support, and functional feasibility

No.
Recharge Facility

Average
Percolation

(cfs)
Ranking
(a)(b)(c)

W
ater Source
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6.1.4 
Preferred R

echarge Portfolio 
The preferred recharge project m

ix (portfolio) is show
n graphically on Figure 6-5, 

w
hich depicts average percolation rates from

:  (1) recent operations (refer to 
Table 5-2); 

(2) planned 
near-term

 
system

 
im

provem
ents 

(B
urris 

P
it 

R
ehabilitation, G

W
R

 S
ystem

 P
hase 1 supply to K

raem
er, and La Jolla B

asin); 
(3) the preferred recharge projects m

ix (refer to Table 6-4); and (4) potential 
future forebay recharge basins (assum

ed at 50 acres) that m
ay becom

e viable at 
the end of the LTFP

 planning horizon of 20 years.  M
id-B

asin Injection, R
adial 

R
e- B

all B
asin, and S

ubsurface R
echarge are included in the N

ew
 W

ater Supply 
P

ortfolio (Figure 6-8), since they w
ould be supplied by G

W
R

 S
ystem

 w
ater. 

The portfolio show
s a general progression of im

plem
enting the various projects, 

subject to needs, budget, and available w
ater supply. 
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ORANGE COUNTY WATER DISTRICT  6-13  LONG-TERM FACILITIES PLAN

RECHARGE ORTFOLIO 

 
(a) Includes SAR baseflow and stormflow; assumes high SAR baseflow projection; some projects at end of planning period would have to 

be deferred if low SAR baseflow projections are experienced. 

Future Basins

Deep Basin BCVs (REWG)

Vadose Recharge (Fletcher 
Basin) (REWG)

New Basins 1 & 2
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A
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ra
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Santiago Creek Recharge Facilities
GWR System Supply to Kraemer Basin

Burris Pit Rehabilitation (REWG)

New Recharge Basins 3 & 4
SAR Chemical Desilting (REWG)

Available Water for Recharge (a)

FIGURE 6-5 
FACILITIES P
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In m
ost years, the D

istrict’s recharge system
 has lim

ited excess or unused 
recharge capacity. Im

plem
entation of the preferred recharge portfolio over the 

next 20 years w
ill result in a progressively increasing recharge system

 utilization 
rate, increasing from

 the current utilization rate (53 percent) to an expected rate 
of 72 percent by the year 2015. The projected capacity of the recharge facilities 
is sum

m
arized in Table 6-5 as follow

s: 

�
�

A
dded im

provem
ents (com

peted by 2007) 
�
�

N
ear-term

 im
provem

ents (com
pleted by 2010) 

�
�

S
upplem

ental long-term
 im

provem
ents (com

pleted by 2015) 

T
A

B
LE 6-5 

P
R

O
JEC

TED
 C

A
PA

C
ITY O

F R
EC

H
A

R
G

E F
A

C
ILITIES 

2007
2010

2015

R
ecent O

perations (a)
355

355
675

53%

Added Im
provem

ents and Projects
   BC

Vs in existing shallow
 basins

28
   Burris Pit R

ehabilitation
12

   G
W

R
 System

 supply to Kraem
er Basin

12
   N

ew
 La Jolla Basin

7
 Subtotal

414
679

60%
Supplem

ental N
ear-Term

 System
 Im

provem
ents

   Santiago C
reek recharge enhancem

ent - Phases 1 & 2
20

   N
ew

 R
echarge Basins 1 & 2

12
   R

adial R
echarge (Ball Basin) (1 w

ell)
5

   SAR
 C

hem
ical D

esilting Program
9

   Potential recharge basins
10

Subtotal
456

701
65%

Supplem
ental Long-Term

 Projects
   Vadose Zone R

echarge (Fletcher Basin)
4

   R
adial R

echarge (Ball Basin, C
oronado) (2 additional  w

ells)
10

   BC
Vs in existing deep basins (5 units)

50
   Subsurface recharge (O

range, Anaheim
)

25
   N

ew
 recharge basins 3 & 4

13
   Potential recharge basins

20
Total

539
747

72%

(b)  Average percolation divided by m
axim

um
 percolation (rounded)

(c)  N
ew

 projects assum
ed to operate at 55%

 utilization rate

(a)  See Table 5-2 for breakdow
n

Im
plem

entation
Schedule

Scenario

Average
Percolation

(cfs)

Total
Average 

Percolation
(cfs) (c)

M
ax.

Short-Term
 

Percolation
(cfs) (c)

Utilization
Rate

(%
) (b)

 The effectiveness of the preferred recharge portfolio is depicted on Figure 6-6. 
A

s show
n, the target of a 400 cfs sum

m
er recharge capacity (R

echarge S
tudy 

recom
m

endation) could be m
et by 2007, and the recom

m
endation of a w

inter 
capacity of 700 could be m

et by 2010, assum
ing the LTFP

 recharge projects 
portfolio is im

plem
ented. 
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FFEC

TIVEN
ESS 
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60%

65%

72%

40%
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Utilization Rate (%)

U
tilization R

ate

355
414
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679

701
747

0
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R
ecent O

perations
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Im
provem

ents
W

irh N
ear-Term

Projects
W

ith Supplem
ental

Long-Term
 Projects

2005
2007

2010
2015

Average Percolation (cfs)

Ave. R
ate

M
ax. R

ate
(Short-term

)

 

6.1.5 
In-lieu Program

 Effect on R
echarge C

apacity 
The D

istrict has been w
orking very closely w

ith M
W

D
O

C
 and the producers to 

increase the am
ount of capacity the producers have in receiving M

etropolitan in-
lieu w

ater w
hen it is available.  This requires the producers to operate their 

system
s in a m

anner that m
inim

izes the am
ount of groundw

ater they serve to 
their custom

ers. 
W

hen M
etropolitan in-lieu w

ater is available, m
uch larger quantities can now

 be 
received than w

ere previously received.  D
ue to these efforts it is estim

ated that 
the D

istrict could take approxim
ately 150,000 af annually if in-lieu w

ater w
as 

constantly available every m
onth.  In July 2005 the producers w

ere receiving 
betw

een 200 to 230 cfs of in-lieu w
ater w

hich is the highest rate ever achieved.  
E

fforts should continue to be poised to take advantage of in-lieu and other short-
term

 w
ater sales by M

etropolitan. 
This effort also directly benefits the D

istrict’s spreading operations in A
naheim

.  
Less 

am
ounts 

of 
M

etropolitan 
replenishm

ent 
w

ater 
w

ill 
now

 
have 

to 
be 

purchased 
and 

directly 
recharged. 

The 
D

istrict 
purchases 

approxim
ately 

65,000 af of M
etropolitan replenishm

ent w
ater on average each year and it is 
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very likely that m
ost if not all of this w

ater w
ill now

 be taken via the in-lieu 
program

. In the past roughly half of this w
ater w

as received via the in-lieu 
program

 and half w
as directly recharged. In som

e respects the in-lieu program
 

has 
im

m
ediately 

created 
or 

“freed 
up” 

approxim
ately 

another 
30,000 

to 
35,000 afy (40-50 cfs) of recharge capacity. 
H

ow
ever, in reality the D

istrict w
ill alw

ays use available recharge capacity to 
purchase M

etropolitan direct replenishm
ent w

ater w
henever it is available to 

recharge the groundw
ater basin, as this is the m

ost econom
ical w

ay to m
anage 

the groundw
ater basin. U

nfortunately, in-lieu w
ater is not alw

ays available, and 
m

ay be zero in som
e years. 

6.2 
N

EW
 W

A
TER

 S
U

PPLY F
A

C
ILITIES P

O
R

TFO
LIO 

This section sum
m

arizes the availability of other w
ater supplies (G

W
R

 S
ystem

, 
P

rado P
ool E

nhancem
ent), the rankings of the preferred W

ater S
upply facilities 

projects, and the com
position of the W

ater Supply portfolio. 

6.2.1 
A

vailability of O
ther W

ater Supplies 
The various W

ater S
upply projects and their corresponding supplies are show

n in 
Table 6-6. 

T
A

B
LE 6-6 

P
R

EFER
R

ED
 W

A
TER

 S
U

PPLY P
R

O
JEC

TS 

Potential Projects 
W

ater Supply 

N
o. 

Title 
G

W
R

 
System

 
SA

R
 

Storm
flow

 
S

-2 
Irrigation/Industrial S

ervice 
� 

 
S

-3 
M

id-B
asin Injection 

� 
 

S
-5 

O
ff-S

tream
 S

torage – A
liso C

anyon 
 

� 
S

-6 
P

rado P
ool E

nhancem
ent 

 
� 

To evaluate the rankings of projects that utilize the G
W

R
 S

ystem
, the follow

ing 
projects need to also be included and com

pared: 
R

-4 
R

adial R
echarge – B

all B
asin 

R
-11 

S
ubsurface R

echarge (seven sites) 
The availability of projected purified w

ater flow
 from

 the G
W

R
 S

ystem
 has been 

evaluated, w
ith consideration of several factors, including: 

1. R
eduction 

of 
G

W
R

 
S

ystem
 

P
hase 

1 
flow

 
during 

the 
initial 

year 
because of reduced available treated w

astew
ater from

 O
C

S
D

’s P
lant 

N
o. 1 (now

 expected to be about 61,000 afy during 2007-08, and 
68,000 afy in 2008-09); 

2. Tim
ing of construction com

pletion of the O
C

S
D

 E
llis D

iversion project 
(a proposed project to divert flow

s now
 tributary to P

lant N
o. 2 into 

P
lant N

o. 1), w
hich w

ould provide flow
 to offset the initial year deficit; 

C
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3. V
ariables in predicting future quantities and schedule for G

W
R

 S
ystem

 
P

hase 2 flow
; and  

4. C
hallenge in predicting the availability of S

A
R

I flow
s for G

W
R

 System
 

P
hase 2. 

The m
ost current available estim

ate of G
W

R
 S

ystem
 flow

 projections is show
n in 

Figure 6-7. 
F

IG
U

R
E 6-7 

G
W

R
 S

YSTEM
 F

LO
W

 P
R

O
JEC

TIO
N

S 

61
68

110

0 20 40 60 80

100

120

2005
2010

2015
2020

2025

GWRS SUpply (1,000 afy)

If the S
anta A

na R
iver Interceptor (S

A
R

I) reseparation project being considered 
by S

A
W

P
A

 and O
C

S
D

 is eventually im
plem

ented, P
hase 3 of the G

W
R

 S
ystem

 
could 

be 
im

plem
ented 

to 
provide 

a 
w

ater 
source 

for 
the 

Talbert 
B

arrier 
E

xpansion P
roject (M

-5), if required, or other recharge or basin m
anagem

ent 
projects. 

6.2.2 
W

ater Supply Facilities R
ankings 

The W
ater S

upply Facilities cost analysis and rankings is show
n in Table 6-7.  A

s 
show

n, 
the 

three 
G

W
R

 
S

ystem
-supplied 

projects 
that 

w
ere 

ranked 
in 

the 
R

echarge portfolio follow
 the sam

e relative ranking as in the W
ater S

upply 
portfolio. The follow

ing projects are ranked in the follow
ing priority order: S

-3, 
M

id-B
asin 

Injection; 
R

-4, 
R

adial 
R

echarge 
(B

all 
B

asin); 
R

-11, 
S

ubsurface 
R

echarge (seven sites); and S
-2, Irrigation/Industrial S

ervice.  
The preferred G

W
R

 S
ystem

-W
ater S

upply P
roject portfolio is show

n graphically 
in Figure 6-8 for G

W
R

 S
ystem

 P
hases 1 and 2, up to a projected m

axim
um

 of 
110,000 afy. 

It 
is 

assum
ed 

that 
the 

M
id-B

asin 
Injection 

(M
B

I) 
and 

R
adial 

R
echarge – B

all B
asin w

ould be supplied w
ith G

W
R

 S
ystem

 P
hase 1 w

ater, 
because of the near-term

 need for these projects. 
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ORANGE COUNTY WATER DISTRICT 6-18 LONG-TERM FACILITIES PLAN

TABLE 6-7 
ESTIMATED WATER SUPPLY FACILITIES RANKING 

WATER SUPPLY PROJECT
CAPACITY CAPITAL COST ANNUAL COST UNIT COST

COST
RANKING

OVERALL
RANKING

No. TITLE (AFY) ($M)(C) ($M/YR) (C) ($/af) (d) (d) (g) 

R-4 GWR System – Radial Recharge – Ball 
Basin 

3,600 (a) 3.4 (e) 2.0 (e)(i) 645 5 4 

R-11 GWR System-Subsurface Recharge – 
7 sites 

18,000 (b) 21.9 (e) 14.4 (e) 758 7 5 

S-2 GWR System- Irrigation/Industrial Service 4,100  22.6 (e) 2.8 (e) 678 6 7 

S-3 GWR System-Mid-Basin Injection 20,000  69.3 (e) 11.5 (e)(i) 575 4 2 

 Subtotal-GWR System Supply 45,700  117  30.7  671   

S-5 Offstream Stormwater Reservoir – Aliso 
Canyon (f) 

3,500  18.3  1.5  430 3 6 

S-6 Prado Pool Stormwater Enhancement 3,000  15.0  1.2  400 2 3 

 Subtotal-SAR Stormflow 6,500 (h) 33.3  2.7  415   

 Total 52,200  150  33.4  639   

      
(a) Comparable to 5 cfs percolation rate (g) Inclusion of all evaluation factors 
(b) Comparable to 25 cfs percolation rate (h) 50% probability of exceedance each year (See Figure 6-3) 
(c) Reference Table 5-3 (i) Could be implemented using GWR System Phase 1 facilities 
(d) 1 Highest       
(e) Includes GWR System Phase 2 treatment costs       
(f) Smaller capacity project (4,000 af reservoir) (See PD S-5)       

 
Further investigation of the two potential water supply projects using SAR stormflow indicate that each project has 
significant institutional and environmental constraints that would need to be overcome to be considered viable for 

Chapter 6 Preferred Project Portfolios 

implementation. For these reasons, the Offstream Stormwater Reservoir – Aliso Canyon (Project S-5) and the Prado Pool 
Stormwater Enhancement (Project S-6) are not included in the Water Supply portfolio. This decision should be 
reevaluated in future updates to the LTFP. 

Stage 1 of the LTFP Recommended Program is identified in the Executive Summary and Chapter 8. It includes Mid-Basin 
Injection and Radial Recharge – Ball Basin projects to be supplied from Phase 1 of the GWR System. Other new water 
projects could be implemented when additional OCSD wastewater is available to implement future phases of the GWR 
System. Table 6-8 outlines a potential future staged program based on 5-year increments, with each project producing an 
additional 5,000 afy of new water supply. The GWR System purification plant could be effectively adding 5 mgd RO trains 
to the Phase 1 facilities. Space has been provided for this expansion. 

ORANGE COUNTY WATER DISTRICT  6-19  LONG-TERM FACILITIES PLAN
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T
A

B
LE 6-8 

G
W

R
 S

YSTEM
 S

TA
G

IN
G

 P
LA

N 

 6.3 
B

A
SIN

 M
A

N
A

G
EM

EN
T F

A
C

ILITIES P
O

R
TFO

LIO 
to be included in this portfolio.  

T
A

B
LE 6-9 

B
A

SIN
 M

A
N

A
G

EM
T A

LTER
N

A
TIVES 

P
U

R
PO

SE 
 T

ITLE 

2005-10
2010-15

2015-20
2020-25

G
W

R
 System

 Phase 1
48,000

  S-3 M
id-B

asin Injection - S
tage 1

20,000
68,000

  R
-4 R

adial R
echarge - B

all Basin - S
tage 1

4,000
72,000

Subtotal
24,000

G
W

R
 System

 Phase 2
  R

-11 S
ubsurface R

echarge
          S

tage 1
5,000

77,000
          S

tage 2
5,000

82,000
          S

tage 3
5,000

87,000
  S-2 Irrigation/Industrial S

ervice
5,000

92,000
  R

-4 R
adial R

echarge
         Stage 2

5,000
97,000

         Stage 3
5,000

102,000
  S-3 M

id-B
asin Injection - S

tage 2
5,000

107,000
  R

-11 S
ubsurface R

echarge - S
tage 4

5,000
112,000

Subtotal
40,000

(b)

Total
64,000

112,000

(b) C
ontingent on additional O

C
S

D
 w

astew
ater being available

Capacity
(afy)

(a) Includes Phase 1 com
ponents already program

m
ed: Talbert B

arrier (35,000 afy); Kraem
er B

asin recharge 
(13,000 afy)

Im
plem

entation Start
Project

Cum
ulative 

Capacity 
(afy) (a)

There are three categories of preferred projects 
They are sum

m
arized in Table 6-9.  The three categories are: 

�
�

W
est O

range C
ounty S

ubsurface O
utflow

 C
ontrol 

�
�

S
eaw

ater Intrusion C
ontrol 

�
�

W
ater C

onservation 

EN
T P

R
O

JEC

P
R

O
JEC

T N
O. 

P
R

O
JEC

T

W
est O

range C
ounty (W

O
C

) 
S

hallow
 A

quifer D
evelopm

ent 
S

ubsurface O
utflow

 C
ontrol 

M
-1 

  
M

-2 
C

olored W
ater D

evelopm
ent 

M
-3 

B
asin P

um
ping Transfer P

rogram
 

S
eaw

ater Intrusion C
ontrol 

M
-5 

Talbert B
arrier E

xpansion 
 

M
-6 

A
lam

itos B
arrier Im

provem
ent 

 W
M

-7 
S

-11 
B

olsa/S
unset Injection B

arrier 
M

W
D

O
C

 W
ater C

onservation P
ater C

onservation 
rogram
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.3.1 
Subsurface O

utflow
 

w
 from

 the basin 
ross

 
afy based on 

aft, groundw
ater elevation gradients, and 

E A
N

D
 E

STIM
A

TED
 O

U
TFLO

W
 

 P
rojects M

-1, M
-2, and M

-3 have been fo
subsurfa

 outflow
 an

benefic
lly us

g the recov
red w

ater
 S

hallow
 W

ater 
D

evelop
1) 

by 
creasing pum

ping from
 the shallow

 aquifer.  The B
asin P

um
ping Transfer 

nge C
ounty has posed a m

ajor basin 
m

anagem
ent challenge. S

eaw
ater encroachm

ent also represents a key factor in 
determ

ining 
the 

basin 
operating 

range 
in 

term
s 

of 
m

axim
um

 
accum

ulated 
overdraft.  The prim

ary avenues for seaw
ater intrusion are perm

eable sedim
ents 

inP
rogram

 w
ould reduce outflow

 from
 the principal aquifer (Level 2) by transferring 

pum
ping from

 the coastal/central portion of the basin to W
O

C
.  C

olored W
ater 

D
evelopm

ent w
ould reduce outflow

 from
 the deep aquifer (Level 3) by increasing 

pum
ping from

 the colored w
ater aquifer. 

6.3.2 
Seaw

ater Intrusion C
ontrol 

S
ince the early 1900s, m

onitoring and preventing the encroachm
ent of seaw

ater 
into fresh groundw

ater zones along O
ra

6G
roundw

ater outflo
ac

 the Los A
ngeles/O

range C
ounty line

has been estim
ated to range from

 approxim
ately 1,000 to 35,000 

the am
ount of accum

ulated overdr
aquifer transm

issivity.  U
nderflow

 varies annually and seasonally depending 
upon hydrologic conditions on either side of the county line.  M

odeling by O
C

W
D

 
indicated that, assum

ing groundw
ater elevations in the C

entral B
asin rem

ain 
constant 

at 
their 

1999 
level, 

underflow
 

to 
Los 

A
ngeles 

C
ounty 

increases 
approxim

ately 
7,500 afy 

for 
every 

100,000 af 
of 

increased 
groundw

ater 
in 

storage in O
range C

ounty (see Figure 6-9). 
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rm
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ith the goal of reducing 
ce

d 
ia

in
e

. 
m

ent 
w

ould 
reduce 

outflow
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O
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7,500 afy outflow
 for each 100,000 af 

of overdraft
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underlying topographic low
lands or “gaps” betw

een the erosional rem
nants or 

“m
esas” 

of 
the 

N
ew

port-Inglew
ood 

U
plift, 

as 
show

n 
in 

Figure 
6-10. 

 
The 

susceptible locations are the Talbert, B
olsa, S

unset, and A
lam

itos G
aps.  M

ost 
previous seaw

ater intrusion investigations focused on the gaps rather than the 
m

esas. 
P

rojects M
-5, M

-6, and M
-7 have been form

ulated to enhance the ongoing 
seaw

ater intrusion control program
.  These projects w

ould only be built if future 
m

onitoring indicated additional facilities are required. These project(s) could be 
phased and accelerated if m

onitoring indicates near-term
 problem

s. 
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F
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R

E 6-10 
C

O
A

STA
L S
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A
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A
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 L

O
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A
TIO

N
S 

 .3.3 
W

ater C
onservation 

nsidered as a new
 w

ater supply, rather than 
6In the LTFP

, w
ater conservation is co

a w
ater dem

and reduction technique.  This approach facilitates com
parison of 

the cost-effectiveness of w
ater conservation w

ith other supplies, and avoids 
confusion 

w
ith 

different 
w

ater 
dem

and 
projections, 

w
ith 

and 
w

ithout 
w

ater 
conservation being included.  B

ased on the analysis in P
roject D

escription S
-11 

(A
ppendix A

), the R
esidential E

vapotranspiration (E
T) S

m
art C

ontrollers are the 
best w

ater conservation program
 to consider. It is envisioned that M

W
D

O
C

 
w

ould be the lead agency for im
plem

enting the w
ater conservation program

, and 
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O
C

W
D

 could potentially provide financial support w
hen this program

 w
ould be 

scheduled in the new
 projects portfolio.   

6.3.4 
B

asin M
anagem

ent Project R
ankings 

and rankings are show
n in 

6.3.5 
D

rought M
anagem

ent 
ion to evaluate projects to respond to and 

T
ITLE

The B
asin M

anagem
ent Facilities cost analysis 

Table 6-10.  The B
asin M

anagem
ent P

ortfolio is presented on Figure 6-11, 
com

paring the relative project rankings w
ith cum

ulative annual costs. 

The G
W

M
P

 contained a recom
m

endat
recover from

 droughts. A
lthough a particular drought m

anagem
ent portfolio has 

not been developed in the LTFP
, the follow

ing projects could be considered for 
drought recovery: 

P
R

O
JEC

T 
A

PPLIC
A

TIO
N

M
-2 

C
olored W

ater D
evelopm

ent 
M

ine the colored w
ater aquifer during a drought 

The G
W

R
 S

ystem
 has the benefit of increased groundw

S
-9 

O
cean W

ater D
esalination 

D
evelop the H

untington B
each O

cean W
ater 

D
esalination P

roject only for drought supply 

ater basin reliability and 
is not subjected to reductions during droughts, and in that sense is also a drought 
m

anagem
ent project.  
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ORANGE COUNTY WATER DISTRICT 6-25 LONG-TERM FACILITIES PLAN

TABLE 6-10 
BASIN MANAGEMENT FACILITIES RANKING 

CAPACITY CAPITAL COST ANNUAL COST UNIT COST RANKINGPROJECT
NO. PROJECT TITLE 

(AFY) ($M) ($M/YR) ($/af) COST OVERALL

M-1 Shallow Aquifer Development 4,000  13.9  1.65  412 3 5 

M-2 Colored Water Development (a) 7,200  22.7  2.90  402 2 2 

M-3 Basin Pumping Transfer Program 4,000  -  0.5  125 1 1 

 Subtotal-WOC Outflow Control 15,200 (c) 36.6  5.1  - -  

M-5 Talbert Barrier Expansion (f) 27,000  47.3  19.8  - (g) 5 3 

M-6 Alamitos Barrier Improvements (f) 2,800  11.8  2.7  - (g) 6 4 

M-7 Bolsa/Sunset Injection Barrier (b) 15,000  67.4 (d) 5.9 (d) - (g) 4 6 

 Subtotal-Seawater Intrusion Control (e) 44,800  126.5  28.4  - -  

      
(a) Phase 1 for direct use   
(b) With full Colored Water Development project   
(c) Modeling results show a reduction in WOC subsurface outflow of approximately 10,000 afy 
(d) Net costs of Project M-7 less Project M-2        
(e) Projects M-5, M-6, M-7 would only be constructed if future monitoring indicated additional facilities were required 
(f) Source water is imported water, since GWR System supply would be dedicated to more cost-effective projects 
(g) Projects do not produce new water, nor result in increased groundwater pumping 
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6.4 
W

A
TER

 Q
U

A
LITY M

A
N

A
G

EM
EN

T F
A

C
ILITIES P

O
R
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LIO 

The D
istrict has an active and progressive w

ater quality program
 to protect the 

basin. The basin is closely m
onitored to ensure w

ater quality and to detect 
possible contam

inants early. The D
istrict has a m

ultifaceted program
 to protect 

the basin.  E
xam

ples of this approach include: 

�
�

U
sing w

etlands to treat S
A

R
 flow

s 
�
�

W
orking w

ith producers to pum
p and treat contam

inated groundw
ater 

�
�

C
losely m

onitoring the S
A

R
 quality 

�
�

P
roactively bringing legal action against entities contam

inating the 
shallow

 portion of the basin before the contam
ination reaches the m

ain 
aquifer 

�
�

C
onstructing projects to rem

ove contam
inants in groundw

ater near the 
D

istrict’s recharge facilities 
Tw

o W
ater Q

uality M
anagem

ent projects are not included in this portfolio.  The 
N

ew
 

Laboratory 
(P

roject 
Q

-1) 
is 

being 
im

plem
ented 

separately. 
The 

G
A

P
 

M
odifications (P

roject Q
-4) has significant cost constraints and received a low

 
score in the project evaluations. The rem

aining projects are w
etlands, as listed 

below
: 

 
Tem

escal C
reek W

etlands 
 

C
hino C

reek W
etlands 

 
R

iver R
oad W

etlands 
 

M
ill C

reek W
etlands 

6.4.1 
B

ackground 
The D

istrict has operated the existing P
rado W

etlands for m
any years.  In the 

1960s and 1970s, duck ponds w
ere constructed on D

istrict property in the P
rado 

B
asin to provide recreational opportunities. D

uring this tim
e, the duck ponds w

ere 
relatively “low

 profile” from
 a w

ater quality perspective, since their intent w
as to 

provide for w
aterfow

l hunting opportunities.  In the 1980s, it becam
e evident from

 
evaluation of w

ater quality data that there w
as a nitrogen “sink” in the Prado 

basin area.  This “sink” w
as evidenced by decreased nitrogen concentrations in 

w
ater that passed through the P

rado basin.   
In the early 1990s, w

ater quality studies conducted by O
C

W
D

 and S
anta A

na 
W

ater P
roject A

uthority (S
A

W
P

A
) identified w

ater quality im
provem

ents that 
occurred during flow

 through the duck ponds.  The w
ater quality im

provem
ents 

w
ere particularly noticeable for nitrogen.  N

itrate-nitrogen w
as observed to be 

rem
oved by the duck ponds, even though the ponds w

ere not designed w
ith 

w
ater quality im

provem
ents in m

ind.  To im
prove flow

 conditions in the duck 
ponds 

and 
seek 

to 
enhance 

w
ater 

quality 
benefits, 

the 
D

istrict 
com

pleted 
relatively m

inor im
provem

ents on the existing duck ponds.  These im
provem

ents 
provided som

e benefits, but it w
as determ

ined that a larger scale reconstruction 
w

ould be beneficial and allow
 for even greater w

ater quality benefits.  In 1995-96, 
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The P
rado W

etlands provide m
ultiple benefits, including: 

The P
rado W

etlands provide m
ultiple benefits, including: 

  N
itrate-nitrogen rem

oval from
 the P

rado W
etlands is show

n in Figure 6-12.  The 
effluent sam

pling point show
n in Figure 6-13 is approxim

ately tw
o-thirds through 

the w
etlands.  This effluent sam

pling location is used because the low
er one-third 

of the w
etlands is frequently subm

erged by backw
ater from

 the P
rado w

ater 
conservation pool. N

itrate data collected at the w
etlands indicate that the 

w
etlands rem

ove an average of 30 tons of nitrate per m
onth. 

N
itrate-nitrogen rem

oval from
 the P

rado W
etlands is show

n in Figure 6-12.  The 
effluent sam

pling point show
n in Figure 6-13 is approxim

ately tw
o-thirds through 

the w
etlands.  This effluent sam

pling location is used because the low
er one-third 

of the w
etlands is frequently subm

erged by backw
ater from

 the P
rado w

ater 
conservation pool. N

itrate data collected at the w
etlands indicate that the 

w
etlands rem

ove an average of 30 tons of nitrate per m
onth. 

S
ince 1996, the P

rado W
etlands have treated approxim

ately 100 cfs of S
A

R
 flow

 
diverted from

 the S
A

R
 at R

iver R
oad (Figure 6-12).  W

ith this flow
 rate, the 

D
istrict 

has 
been 

achieving 
significant 

w
ater 

quality 
im

provem
ents 

through 
operating the P

rado W
etlands. 

S
ince 1996, the P

rado W
etlands have treated approxim

ately 100 cfs of S
A

R
 flow

 
diverted from

 the S
A

R
 at R

iver R
oad (Figure 6-12).  W

ith this flow
 rate, the 

D
istrict 

has 
been 

achieving 
significant 

w
ater 

quality 
im

provem
ents 

through 
operating the P

rado W
etlands. 

6.4.2 
Existing Prado W

etlands 
6.4.2 

Existing Prado W
etlands 

the D
istrict com

pleted a m
ajor reconstruction to increase the treatm

ent capacity 
from

 about 20 cfs to 100 cfs.  The reconstructed w
etlands are referred to as the 

P
rado W

etlands.  

he D
istrict com

pleted a m
ajor reconstruction to increase the treatm

ent capacity 
from

 about 20 cfs to 100 cfs.  The reconstructed w
etlands are referred to as the 

P
rado W

etlands.  

F
IG

U
R

E 6-12 
F

IG
U

R
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P
R

A
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D
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O
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R
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U
G
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N

D
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P
R

A
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O
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N

D
S N

ITR
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TE R
EM

O
VA
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H

R
O

U
G

H
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F TH
E W

ETLA
N

D
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�
�

Im
proved w

ater quality 
�
�

Im
proved w

ater quality 
o

R
educed nitrate concentrations by up to 90 percent (rem

oval of 
nitrate 

is 
highest 

in 
the 

sum
m

er 
tim

e 
w

hen 
the 

w
ater 

tem
perature is highest; w

arm
 w

ater tem
peratures correspond to 

m
ore rapid biological activity that breaks dow

n the nitrate). 

o
R

educed nitrate concentrations by up to 90 percent (rem
oval of 

nitrate 
is 

highest 
in 

the 
sum

m
er 

tim
e 

w
hen 

the 
w

ater 
tem

perature is highest; w
arm

 w
ater tem

peratures correspond to 
m

ore rapid biological activity that breaks dow
n the nitrate). 

o
R

educed phosphate-phosphorus by 20-30 percent. 
o

R
educed phosphate-phosphorus by 20-30 percent. 

o
Total organic halides are reduced approxim

ately 20 percent. 
o

Total organic halides are reduced approxim
ately 20 percent. 
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o
E

thylene diam
ine tetraacetic acid (E

D
TA

) is reduced about 
75 percent. E

D
TA

 is an essentially harm
less com

pound at the 
concentrations 

observed 
in 

the 
river, 

but 
its 

rem
oval 

is 
notew

orthy because it is considered an indicator of the potential 
for 

rem
oval 

of 
other 

photosensitive 
organic 

com
pounds 

of 
w

astew
ater 

origin. 
E

D
TA

 
enters 

the 
S

A
R

 
through 

tertiary-
treated w

astew
ater discharged to the S

A
R

. (G
ross, et al, 2004) 

o
Ibuprofen is reduced about 75 percent. (G

ross, et al, 2004) 
�
�

Less clogging of the D
istrict recharge basins.  A

lgae grow
s in the 

D
istrict’s recharge facilities, particularly in the sum

m
er m

onths.  W
hen 

the algae dies, it falls to the bottom
 of the recharge basins and form

s a 
layer along the basin bottom

 that im
pedes percolation. This “clogging 

layer” is a negative consequence of algae production, and the reduced 
recharge rate caused by the clogging layer hinders the D

istrict’s ability 
to m

axim
ize recharge.  E

levated nitrate and phosphate levels cause 
m

ore rapid grow
th of algae.  C

onstruction of additional w
etlands and 

the resultant low
ering of nitrate and phosphate levels in S

A
R

 w
ater is 

anticipated to reduce production of algae and the form
ation of the 

clogging layer and result in greater recharge rates. 
�
�

R
egulatory and public confidence benefits.  B

aseflow
 in the S

A
R

 is 
prim

arily 
tertiary-treated 

w
astew

ater 
discharged 

into 
the 

river 
by 

treatm
ent plants in R

iverside and S
an B

ernardino C
ounties.  P

roactive 
w

ater quality testing, such as that conducted in the S
anta A

na R
iver 

W
ater Q

uality and H
ealth (S

A
R

W
Q

H
) S

tudy, and the P
rado w

etlands 
have helped address regulatory and public concerns about the use of 
the S

A
R

 to recharge the basin. 
Future w

etlands that the D
istrict has proposed w

ould provide these sam
e 

benefits, plus the additional benefit of im
proved habitat for endangered species.  

For exam
ple, the proposed C

hino C
reek W

etlands w
ould convert land that is 

currently an agricultural field into a w
etland and riparian w

oodland habitat. 
The cost of providing w

etlands treatm
ent is significantly low

er than alternative 
treatm

ent m
ethods that achieve the sam

e nitrogen rem
oval.  Three different 

treatm
ent m

ethods to rem
ove nitrogen w

ere analyzed com
pared to w

etlands 
treatm

ent: fluidized bed, ion exchange, and reverse osm
osis.  The results of this 

analysis are sum
m

arized in Table 6-11. 
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T
A

B
LE 6-11 

C
O

ST O
F N

ITR
O

G
EN

 R
EM

O
VA

L W
ETLA

N
D

S VS T
R

EA
TM

EN
T O

PTIO
N

S 

T
R

EA
TM

EN
T M

ETH
O

D 
F

LO
W

 
R

A
TE 

(M
G

D) 

C
A

PITA
L 

C
O

ST 
($M

) 

A
N

N
U

A
L 

O
&

M
 

C
O

ST 
($M

/YR)

A
N

N
U

A
L 

C
O

ST ($M
/YR)

TR
EA

TED
 

(A
FY) 

C
O

ST 
($/A

F) 

W
etlands 

52 
2 

0.7 
0.9 

58,000 
$16

Fluidized B
ed 

42 
24 

1.5 
2.9 

47,000 
$62

Ion E
xchange 

42 
41 

3.1 
5.4 

47,000 
$115

R
everse O

sm
osis 

42 
78 

8.2 
12.6 

40,000 
$315

N
otes: 

��
E

stim
ated costs are to rem

ove 1,000 kilogram
s of nitrate per day 

��
W

etlands costs are based on P
rado w

etlands data 
��

P
rado w

etlands capital cost paid off over 10 years (allow
 for reconstruction after flooding)

��
C

onventional treatm
ent plant capital costs paid off over 30 years 

��
Fluidized bed, ion exchange, and reverse osm

osis costs from
 C

arollo E
ngineers Tech 

M
em

o prepared A
ugust 2004 for R

iver R
oad W

etlands P
roject 

��
R

everse osm
osis costs do not include brine disposal cost (inclusion of br ine disposal 

costs w
ould increase the treatm

ent cost further) 
 The cost estim

ate sum
m

arized in Table 6-10 is based on constructing and 
operating new

 nitrogen rem
oval facilities at the R

apid Filtration E
xtraction (R

IX
), 

R
ialto, and R

iverside w
astew

ater treatm
ent plants.  The com

bined flow
 treated at 

these three plants w
as assum

ed to be 47,000 afy.  A
t the P

rado W
etlands, 

58,000 afy w
as assum

ed to be treated.  In both cases, the sam
e am

ount of 
nitrogen rem

oval, 1,000 kilogram
s per day, w

as evaluated.  B
ased on the cost 

com
parison, w

etlands treatm
ent such as that provided at the P

rado w
etlands is 

approxim
ately four tim

es less expensive per acre-foot of w
ater treated com

pared 
to the least expensive alternative treatm

ent m
ethod.  W

hen the cost is calculated 
as the cost per pound of nitrogen rem

oved, w
etlands treatm

ent is three tim
es 

less expensive com
pared to the least expensive alternative treatm

ent m
ethod. 

6.4.3 
O

C
W

D
 W

etlands Policy 
The D

istrict has established a long-term
 goal that each of the tributaries to the 

S
A

R
 in the P

rado basin be provided natural w
etlands treatm

ent for baseflow
.  

The D
istrict established the goal in 1999, and reaffirm

ed the goal in 2005.  W
hen 

the D
istrict reaffirm

ed the goal in 2005, language w
as added to the goal to 

em
phasize the im

portance of considering all possible sources of funding for the 
w

etlands.  Im
plem

entation of the goal w
ill help provide the highest quality w

ater 
possible to recharge the groundw

ater basin. 
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The D
istrict’s W

etlands P
olicy is to provide w

etlands treatm
ent for all tributaries 

in P
rado basin.  This is a long-term

 goal established by the D
istrict.  C

onstructing 
new

 w
etlands requires extensive planning, perm

itting, and coordination.  The 
D

istrict also needs outside financial support to build the w
etlands.  Therefore, the 

D
istrict is seeking grants and other sources of funding to construct additional 

w
etlands.  S

ources of funding that are being explored include contributions from
 

land developm
ents upstream

 of P
rado D

am
 that m

ay im
pact w

ater quality and 
have regulatory requirem

ents to m
itigate w

ater quality im
pacts.  The D

istrict’s 
W

etlands P
olicy is based on constructing new

 w
etlands in a m

anner sequenced 
w

ithin budget constraints.  A
s new

 potential w
etlands are evaluated, the D

istrict 
w

ill also re-evaluate the technical approach to design and operation to m
axim

ize 
the projects’ survivability during storm

 events. 

6.4.4 
Identification of Potential Future W

etlands Sites 
Future sites w

ith the potential for constructing treatm
ent w

etlands sim
ilar to the 

P
rado w

etlands or diversions to provide additional flow
s to existing w

etlands are 
show

n in Figure 6-13, and include: 

�
�

C
hino C

reek W
etlands, just south of E

uclid A
venue, betw

een S
tate 

H
ighw

ay 71 and C
hino C

reek. 
�
�

M
ill C

reek W
etland; this project involves a diversion that w

ould be 
located on M

ill C
reek, just north of the D

istrict’s P
rado w

etlands.  N
o 

new
 w

etlands w
ould be created.  A

 diversion w
ould be created to allow

 
M

ill C
reek flow

s to be treated in the existing P
rado w

etlands and 
S

platter “S
” w

etlands.  M
ill C

reek flow
s currently do not receive 

w
etlands treatm

ent. 
�
�

R
iver R

oad W
etlands, just north of the crossing of R

iver R
oad over the 

S
A

R
. 

�
�

Tem
escal 

C
reek 

W
etlands, 

at 
the 

old 
C

orona 
percolation 

ponds, 
adjacent to the C

orona A
irport. 

A
dditional details regarding these four sites and proposed projects at each site 

are included in the project descriptions in A
ppendix A

. 
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F
IG

U
R

E 6-13 
E

XISTIN
G

 A
N

D
 F

U
TU

R
E W

ETLA
N

D
S 

The M
ill C

reek W
etlands

 and com
pleted C

E
Q

A
 

n the D
istrict’s W

etlands P
olicy.  

 P
roject w

as previously perm
itted

com
pliance.  C

onstruction on the project w
as begun, but halted in O

ctober 2004 
due to flooding caused by unseasonal heavy rains.  C

onstruction w
as not 

allow
ed during the sum

m
er m

onths because of environm
ental considerations 

associated w
ith the S

outhw
estern W

illow
 Flycatcher, w

hich constrained the 
period of construction to the fall-w

inter period.  The construction contract to build 
the project w

as term
inated in June 2005.  The inflatable dam

 purchased by the 
contractor for the project w

as delivered to the D
istrict and is available for 

installation.  If the project is restarted, the period of construction w
ill be review

ed 
w

ith the regulatory agencies to evaluate the m
ost recent nesting locations of the 

endangered species and determ
ine a construction period that protects the 

endangered species and accom
m

odates construction. 

6.4.5 
Proposed W

etlands Portfolio 
The proposed w

etlands portfolio is based o
C

hino 
C

reek 
is 

the 
first 

tributary 
in 

the 
P

rado 
B

asin 
recom

m
ended 

for 
construction of a new

 w
etland because of the grant funding available to the 

project. 
 

A
fter 

the 
C

hino 
C

reek 
W

etlands, 
additional 

w
etlands 

w
ould 

be 
recom

m
ended for construction as funding allow

s.  A
 potential schedule for 

construction is show
n in Table 6-12.  The potential schedule is for illustrative 
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purposes, and w
ould be m

odified based on the D
istrict ability to acquire grant 

funding and other sources of funding to construct the proposed w
etlands. 

T
A

B
LE 6-12 

P
R

O
PO

SED
 W

ETLA
N

D
S P

O
R

TFO
LIO 

TRIBUTARY/
W

ATER
B

ODY
P

ROPOSED
R

ATE(CFS)

C
APITAL
C

OST
O&M
C

OST
A

NNUAL
C

OST
P

ROJECT
P

ROPOSED
C

ONSTRUCTION 
FLOW

S
TARTD

ATE
($M

/YR)
($M

)
($M

/YR)
C

Chino
construct new diversion and 

hino Creek 
 Creek W

etlands – 

wetlands 

2006 
15-30 

8.7 
1.1 

1.6 

SAR at River 
Road 

ew diversion and 
2008 

80-100 
9 

1.1 
1.6 

River Road W
etlands – 

construct n
wetlands 

Mill Creek
ct

ion to divert water 
2010 

15-30 
1.8 

0.2 
0.3 

Mill Creek Diversion – constru
new divers
into existing wetlands 

Temescal 
Creek

s,
2015 

5-10 
3 

0.4 
0.6 

Temescal Creek W
etlands – 

refurbish existing pond
construct new diversion to 
ponds 

Total
 

115-170 
22.5 

2.80 
4.1 

 he portfolio is show
n on Figure

 w
ith in

easing
s

d
the

TFP
 planning period. 
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6.5 
O

PER
A

TIO
N

A
L IM

PR
O

VEM
EN

TS F
A

C
ILITIES P

O
R

TFO
LIO 

The O
perational Im

provem
ents portfolio consists of projects in tw

o categories: 
1. P

rojects that are extensions of current D
istrict operational activities, 

such as rehabilitating and im
proving the intake structures at existing 

recharge basins, and  
2. P

reviously 
planned 

projects 
that 

w
ere 

originally 
included 

in 
the 

2004-05 C
IP

, but w
ere deferred due to budgetary constraints, these 

projects are carried forw
ard in the LTFP

. 
The O

perational Im
provem

ent projects, together w
ith the related cost analysis 

are show
n on Table 6-13. 

T
A

B
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O
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O
VEM

EN
TS P

R
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 6.6 
S

U
M

tial projects am
ong the five portfolio categories that 

could produce as m
uch as 125,000

ater and corresponding increase 
in groundw

ater pum
ping over the next 20 years, and result in basin m

anagem
ent, 

w
ater quality, and operational im

provem
ents.  C

apital costs for all projects total 

N
o.

Title
C

apital
($M

)
O

&
M

($M
/yr)

Annual
($M

/yr)

O
-4

Inta
O

-5
Pla

O
-6

Silt D
isp

8.76
1.34

1.86

C
osts

O
perational Im

provem
ent Projects

Extension of 
C

urrent 
O

perational 
A

O
-1

Basin R
ehabilitation Program

0.85
0.55

0.60
O

-2
Burris Pit R

econtouring
1.75

0.05
0.15

O
-3

Lakeview
 P

ipeline
4.67

0.185
0.46

ke S
tructure M

odification - O
live P

it
0.17

0.005
0.02

centia/R
aym

ond Basin Im
prov em

ent
1.22

0.05
0.12

osal Program
0.10

0.50
0.51

Total

ctivities

Projects from
 

2004-05 C
IP 

carried forw
ard in 

LTFP

M
A

R
Y O

F R
EC

O
M

M
EN

D
ED

 P
O

R
TFO

LIO
S 

The five recom
m

ended LTFP
 portfolios are sum

m
arized on Table 6-14. The 

LTFP
 considers 29 poten

 afy of new
 w

$432 m
illion, w

ith related O
&

M
 costs at about $64 m

illion per year. Total annual 
costs are estim

ated at $89 m
illion per year.  The unit cost of all projects that 

produce new
 w

ater is $480/af, based on a total annual capital and O
&

M
 cost of 

$60 m
illion in current dollars.  The general location of the projects is show

n in 
Figure 6-15. 

O
RANGEC

OUNTY W
ATERD

ISTRICT 
6-34 

LONG-TERM
FACILITIES P

LAN

C
hapter 6 Preferred Project Portfolios 

T
A

B
LE 6-14 

S
U

M
M

A
R

Y O
F R

EC
O

M
M

EN
D

ED
 P

O
R

TFO
LIO

S 

 The follow
ing supplies are available to provide w

ater for the various projects and 
portfolios: 

�
�

S
A

R
 B

aseflow
 

�
�

S
A

R
 S

torm
flow

 
�
�

G
W

R
 S

ystem
 

�
�

R
educed W

O
C

 S
ubsurface O

utflow
 

Capital
Cost
($M

)

O&M
 

Cost
($M

/yr)

Annual 
Cost

($M
/yr)

R
echarge

7
(a)

93,000
(b)(c)

124
14.3

21.5
-

N
ew

 W
ater S

upply
6

(a)
22,000

(d)
150

24.7
33.4

-
B

asin M
anagem

ent - W
O

C
 O

utflow
 

C
ontrol C

om
ponent

3
10,000

(e)
37

3.0
5.1

-
Subtotal - N

ew
 W

No. of
Projects

Portfolio
M

ax. Capacity
(afy)

M
axim

um

Unit Cost
($/af)

ater C
om

ponent
16

125,000
311

42
60

480
B

asin M
anagem

ent - Seaw
ater 

Intrusion C
ontrol C

om
ponent

3
-

90.0
18.1

23.3
-

W
ater Q

uality M
anagem

ent
4

-
22.5

2.8
4.1

-

O
perational Im

provem
ents

6
-

8.8
1.3

1.9
-

Total - All Projects
29

125,000
432

64
89

-

a.  M
id-basin Injection included in N

ew
 W

ater Supply Portfolio
b.  Equivalent to 128 cfs additional percolation

e. Includes: Shallow
 Aquifer D

evelopm
ent, C

olored W
ater D

evelopm
ent, BPTP (See Table 6-9)

c.  Includes: Santiago C
reek R

echarge, Four N
ew

 R
echarge Basins (4), D

esilting Facility, 
     Vadose R

echarge - Fletcher Basin, 5 BC
Vs - D

eep Basins, and Future Basins (See Table 6-4)
d. 23,600 afy of G

W
R

 System
 Phase 1 flow

s for M
id-Basin Injection and R

adial R
echarge - Ball Basin, not

    included. Subsurface R
echarge (7 sites) (S

ee Table 6-7)
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The assum
ed source w

ater alloc
he five portfolios are show

n in 
Table 6-15.  A

s projects are refined throughout the planning periods, these 
allocations w

ill need to be further refined. 
T

A
B

LE 6-15 
S

O
U

R
C

E W
A

TER
 A

SSU
M

PTIO
N

S FO
R

 P
O

R
TFO

LIO
S 

ations for t

 

70,000
(a)

-
23,000

-
93,000

-
7,000

(b)
15,000

-
22,000

-
-

-
10,000

10,000
-

-
-

-
-

-
-

-
70,000

7,000
38,000

10,000
125,000

a.b.
Assum

ed to be available (50%
 probability of exceedance; see Figure 6-3)

Based on high availability projections, low
 SAR

 baseflow
 projections w

ould lim
it this available 

source

Portfolio
GW

R 
S

00

Required Source W
ater Levels (afy)

ystem

O
perational Im

provem
entsTotal

R
echarge

N
ew

 W
ater Supply

Basin M
anagem

ent
W

ater Q
uality M

anagem
ent

SAR Baseflow
SAR

Storm
flow

W
OC 

Subsurface
Outflow 
Control

Total

O
RANGEC

OUNTY W
ATERD

ISTRICT 
6-36 

LONG-TERM
FACILITIES P

LAN

Chapter 6 Preferred Project Portfolios 

ORANGE COUNTY WATER DISTRICT  6-37  LONG-TERM FACILITIES PLAN

FIGUR 6-15 
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 7 
FIN

A
N

C
IN

G
 PR

O
G

R
A

M
 

This chapter sum
m

arizes the various w
ays to finance the LTFP projects 

and portfolios, and general inform
ation on the elem

ents of the financing 
program

. 

7.1 
F

IN
A

N
C

IN
G

 A
LTER

N
A

TIVES 
The D

istrict’s operating expenses include the follow
ing categories: 

�
�

G
eneral Fund 

�
�

W
ater P

urchases 
�
�

D
ebt S

ervice 
�
�

R
eplacem

ent and R
efurbishm

ent (R
&

R
) Fund 

�
�

S
m

all C
apital Item

s 
O

perating revenues fall into the follow
ing groups: 

�
�

A
ssessm

ents (R
eplenishm

ent A
ssessm

ent [R
A

] and B
asin E

quity 
A

ssessm
ent [B

E
A

]) 
�
�

A
d V

alorem
 taxes 

�
�

Interest 
�
�

M
iscellaneous (G

A
P

 sales; loan repaym
ents) 

�
�

S
tate and federal grants 

R
eserve categories are as follow

s: 

�
�

O
perating B

udget  
�
�

R
&

R
 Fund 

�
�

Toxic C
lean-up 

�
�

C
ontingencies 

�
�

D
ebt S

ervice 
These categories have been discussed in detail in the D

istrict’s 2010 R
ate P

lan 
R

eport (N
ovem

ber 2004) 
The LTFP

 program
 w

ould incur expenses in all the expense categories listed 
above. The principal revenue sources w

ould be: 

�
�

R
A 

�
�

S
tate and federal grants 

7.1.1 
LTFP Financial Im

pacts 
S

ix projects are recom
m

ended for im
plem

entation in the next five years as 
previously show

n on Table E
S

-1.  The total capital cost of the projects is $36.1 
m

illion.  A
ssum

ing the D
istrict decides to construct the projects and long-term

 
debt is used to fund their construction, the D

istrict w
ould incur annual debt 

paym
ents of approxim

ately $2.0 m
illion for 30 years. S

om
e grant funding is 

available to offset a sm
all portion of this cost. The annual O

&
M

 cost of the 
facilities is estim

ated at $2.9 m
illion. Thus, the total cost of the six new

 projects is 
$4.9 m

illion annually.  If annual basin pum
ping is 390,000 afy by the year 2010 

O
RANGEC

OUNTY W
ATERD

ISTRICT 
7-1 
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 as previously projected, the R
A

 w
ould need to increase $13/af to support this 

new
 expense. 

O
ffsetting this expense is the benefits the six new

 projects w
ould bring to the 

D
istrict’s residents, w

hich prim
arily include: 

�
�

Increasing the D
istrict’s recharge capacity, w

hich w
ould allow

 for 
capturing additional S

A
R

 flow
s and recharging increased am

ounts of 
M

etropolitan replenishm
ent w

ater. Thus a higher B
P

P
 could be 

m
aintained; and  

�
�

Im
proved S

A
R

 w
ater quality 

The follow
ing grant opportunities could provide partial funding for certain LTFP

 
projects: 

T
A

B
LE 7-1 

P
O

TEN
TIA

L G
R

A
N

TS FO
R

 LTFP P
R

O
JEC

TS 

P
R

O
JEC

T 

N
O. 

T
ITLE 

G
R

A
N

T S
O

U
R

C
E 

R
-4 

R
adial R

echarge W
ell 

D
W

R
-P

rop 50 G
roundw

ater 
M

anagem
ent P

rogram
 

R
-11 

S
ubsurface R

echarge 
D

W
R

-P
rop 50 G

roundw
ater 

M
anagem

ent P
rogram

 

S
-3 

G
W

R
 S

ystem
 – P

hase 2 
U

S
B

R
 – H

R
 1156 ($60 M

) 

M
-5/6/7 

S
eaw

ater Intrusion C
ontrol B

arriers 
�
�S

W
R

C
B

 – S
eaw

ater Intrusion 
C

ontrol P
rogram

 
�
�D

W
R

 – A
B

 303 – M
onitoring W

ells 

Q
-3 

C
hino C

reek W
etlands 

P
rop 13 - IE

U
A

 – N
on-point S

ource 
P

ollution C
ontrol P

rogram
 ($2.5 M

) 

7.1.2 
B

asin Production Percentage Im
plications 

In the 2010 R
ate P

lan published in N
ovem

ber 2004, it w
as predicted that annual 

pum
ping w

ould increase to approxim
ately 390,000 afy in 2010, w

hich equates to 
a B

P
P

 in the area of 75 percent. 
If annual pum

ping is m
aintained at 390,000 afy going forw

ard from
 2010, the 

B
P

P
 w

ill slow
ly decline to approxim

ately 65 percent in 2025 if the estim
ated total 

w
ater dem

and increases as projected. U
nder this scenario the groundw

ater 
producers w

ould rely upon M
etropolitan to m

eet increasing w
ater dem

ands. A
t 

the opposite end of the spectrum
, if all of the projects in the LTFP

 w
ere found to 

be 
econom

ical 
and 

im
plem

ented, 
the 

B
P

P
 

w
ould 

ultim
ately 

increase 
to 

88 percent.  The LTFP
 provides a m

enu of options (projects) that the O
C

W
D

 
B

oard of D
irectors can select to decide the target volum

e of groundw
ater the 

basin should provide assum
ing average hydrology. 
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 7.2 
LTFP F

IN
A

N
C

IA
L B

EN
EFITS 

The 
LTFP

 
has 

identified 
projects 

that 
could 

provide 
for 

approxim
ately 

125,000 afy of additional groundw
ater production, and w

ater quality and basin 
m

anagem
ent im

provem
ents. The 16 projects w

ithin the LTFP
 that create new

 
w

ater have a total annual capital recovery and O
&

M
 cost of $60 m

illion in current 
dollars.  Including the producers’ energy costs to pum

p the w
ater, the cost to 

produce the additional 125,000 af of w
ater is approxim

ately $66 m
illion per year 

in 2025. 
The m

ost likely alternative w
ater supply to groundw

ater to m
eet increased future 

w
ater dem

ands in the D
istrict’s service territory w

ould be Tier II M
etropolitan 

w
ater. The cost of this w

ater is currently $579/af.  U
sing the current Tier II cost of 

$579/af, the cost to buy the 125,000 af from
 M

etropolitan instead of producing it 
from

 the basin is $72 m
illion per year. 

C
om

paring the 16 projects in the LTFP
 that create new

 w
ater supplies w

ith 
M

etropolitan Tier II rates is a broad and sim
plistic com

parison that is only m
eant 

to give an initial indication that the projects could be econom
ically feasible. E

ach 
project 

in 
the 

LTFP
 

w
ould 

have 
to 

be 
review

ed 
in 

greater 
detail 

via 
the 

preparation of an E
ngineers R

eport before the D
istrict could decide to construct 

the project. 
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 8 
IM

PLEM
EN

TA
TIO

N
 

This 
chapter 

highlights 
policy 

principles 
to 

guide 
im

plem
entation, 

significant actions required to im
plem

ent the LTFP projects, program
 

staffing requirem
ents, m

anagem
ent needs, and space needs.  Six projects 

are recom
m

ended for im
plem

entation in the next five years. A
dditionally, 

the LTFP w
ill need to be closely m

onitored and adjusted as necessary to 
accom

m
odate changing basin conditions. 

8.1 
P

O
LIC

Y P
R

IN
C

IPLES 
Im

plem
entation 

of 
projects 

evaluated 
in 

the 
LTFP

 
w

ould 
occur 

subject 
to 

exam
ination of several im

portant policy issues.  The follow
ing is a list of policy 

principles to guide im
plem

entation of the LTFP
 projects: 

�
�

The costs and benefits of the project m
ust be w

ell understood. 
o

C
apital, operations and m

aintenance, and replacem
ent and 

refurbishm
ent costs are w

ell defined. 
o

A
ll projects m

ay not be am
enable to calculating a benefit/cost 

ratio; som
e projects m

ay be determ
ined to be beneficial and 

w
orthy of im

plem
entation based on qualitative factors. 

�
�

For recharge projects: 
o

The D
istrict w

ill first m
axim

ize all potential M
etropolitan in-lieu 

deliveries. In-lieu w
ater w

ill be received, w
henever it is available 

from
 M

etropolitan, w
ithin budget constraints. 

o
S

ufficient recharge w
ater should be available to support the 

project.  The w
ater supply should com

e first, then the recharge 
project.  This new

 supply m
ust also be sustainable for the 

foreseeable future. 
o

The cost-effectiveness of the proposed project should be 
evaluated relative to other recharge m

ethods.   
o

O
peration of the D

istrict’s existing recharge basins has been 
optim

ized  
�
�

The technology used to im
plem

ent the project is w
ell defined and 

proven.  S
om

e experim
ental projects w

ith less proven technology m
ay 

be im
plem

ented, but these w
ould be relatively sm

all-scale projects. 
�
�

P
otential risks entailed in the project are w

ell defined. 
�
�

The project is coordinated w
ith other w

ater districts, M
unicipal W

ater 
D

istrict of O
range C

ounty (M
W

D
O

C
), and producers’ projects.  

P
otential conflicts w

ith other projects have been evaluated to avoid 
unintended consequences. 

�
�

The project has been evaluated w
ith respect to M

etropolitan w
ater 

supply issues.  In som
e cases, M

etropolitan w
ater supply issues m

ay 
drive decisions regarding project tim

ing. 
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 D
evelopm

ent 
of 

each 
preferred 

project 
w

ill 
require 

separate 
activities 

for 
planning, E

ngineers/G
eologists R

eport, C
E

Q
A

 com
pliance, prelim

inary and final 
design, construction, startup and initial operations. 

8.2 
F

IVE-Y
EA

R
 IM

PLEM
EN

TA
TIO

N
 A

N
D

 M
O

N
ITO

R
IN

G
 P

R
O

G
R

A
M 

A
 five-year im

plem
entation and m

onitoring program
 has been developed to begin 

processing projects in the LTFP
. S

ix projects are recom
m

ended for im
m

ediate 
consideration in the next five years.  Initial funding to begin processing these 
projects w

ill be recom
m

ended for the FY
 06-07 budget.  The projects are show

n 
below

 in Table 8-1. 
T

A
B

LE 8-1 
LTFP R

EC
O

M
M

EN
D

ED
 P

R
O

G
R

A
M

 – S
TA

G
E 1 (2005-2010) 

C
apital
($M

)

Annual 
O

&
M

 
C

ost
($M

/yr)
Total (a)
($M

/yr)

R
-5

Santiago C
reek Enhanced R

echarge
2.6

0.2
0.3

S-3
M

id-basin Injection (G
W

R
 System

 Phase 1)
17.9

0.9
1.8

R
-4 

M
ulti-Lateral R

echarge W
ell - R

adial type - 
Ball Basin (G

W
R

 System
 Phase 1)

4.3
0.1

0.4
Subtotal

24.8
1.2

2.5
W

ater Q
uality M

anagem
ent Portfolio

Q
-3

C
hino C

reek W
etlands

8.7
1.1

1.6
Subtotal

8.7
1.1

1.6
O

perational Im
provem

ent Portfolio
O

-1
Basin R

ehabilitation Program
0.8

0.5
0.6

O
-2

Burris Pit R
econtouring

1.8
0.1

0.2
Subtotal

2.6
0.6

0.8
Total

36.1
2.9

4.9

R
echarge Portfolio

Project

 

(a) 
Total includes debt service for capital cost and annual O

&
M

 expenses 

 Four projects w
ere selected to increase the D

istrict’s ability to annually recharge 
the 

groundw
ater 

basin 
to 

support 
additional 

basin 
pum

ping. 
The 

basin 
rehabilitation program

 project w
ould help the D

istrict begin to address the annual 
sand loss problem

 at the recharge facilities and m
aintain the recharge capacity of 

existing facilities. The C
hino C

reek w
etlands project w

as chosen as the D
istrict 

has already entered into a partnership w
ith the Inland E

m
pire U

tility A
gency to 

develop this facility and has obtained grant funding. M
ore specifically these six 

projects w
ould: 
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�
�

Increase the D
istrict’s recharge capacity by 40 cfs; 

�
�

R
em

ove 80 tons per year of nitrogen from
 the S

anta A
na R

iver. 
These six new

 projects w
ould be processed along w

ith six other m
ajor projects 

currently underw
ay at the D

istrict w
hich include: 

1. G
W

R
 S

ystem
 

2. N
ew

 W
ater Q

uality Lab building 
3. La Jolla recharge basin 
4. M

etropolitan storage program
 facilities 

5. A
naheim

 and Fullerton V
O

C
 rem

oval 
6. Talbert B

arrier P
rocess C

ontrol S
ystem

 
7. R

econstruction of the P
rado w

etlands 
The LTFP

 w
ill be closely m

onitored and updated at least every five years. 
C

hanges can and w
ill occur to the basin over tim

e, w
hich could create the need 

to refocus resources and to reprioritize D
istrict activities. E

xam
ples of changing 

conditions include: 

�
�

H
as the S

A
R

 baseflow
s increased? 

�
�

Is the current expansion of the Talbert barrier preventing seaw
ater 

intrusion? 

�
�

H
as additional source w

ater becom
e available from

 O
range C

ounty 
S

anitation D
istrict (O

C
S

D
) for reclam

ation purposes? 

�
�

H
ave w

ater dem
ands increased as expected? 

�
�

A
re new

 recharge techniques available to im
plem

ent, etc.? 

�
�

H
ave new

 w
ater quality or contam

ination issues developed? 

�
�

Is seaw
ater intrusion occurring in other portions of the basin? 

A
nnually during preparation of the O

C
W

D
 C

apital Im
provem

ent P
rogram

 budget, 
the LTFP

 w
ill be review

ed to determ
ine if priorities should be changed or 

m
odified.  The D

istrict’s overall m
ission is to protect the groundw

ater basin. 
Future adjustm

ents to the LTFP
 w

ill be m
ade as necessary to ensure that 

m
ission is accom

plished. 

8.3 
S

TA
FFIN

G
 A

N
D

 P
R

O
G

R
A

M
 M

A
N

A
G

EM
EN

T N
EED

S 
A

nticipated 
requirem

ents 
for 

additional 
staff 

for 
the 

preferred 
projects 

are 
delineated in each project description (A

ppendix A
).  A

n additional 32 full tim
e 

equivalent (FTE
) persons is projected if full im

plem
entation of the recom

m
ended 

LTFP
 projects is pursued.  The current D

istrict staffing level is 188.  Therefore, 
full im

plem
entation of the recom

m
ended LTFP

 projects w
ould increase staff 

levels by about 17 percent over the next 20 years. 
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 A
n alternative staffing approach using contract operations could be considered 

for certain projects.  Potential candidates are: 

�
�

M
-2 

C
olored W

ater D
evelopm

ent 
�
�

O
-1 

B
asin R

ehabilitation P
rogram

 
�
�

O
-6 

S
ilt D

isposal P
rogram

  
A

 program
 m

anagem
ent team

 could be required for som
e of the larger projects, 

such as: 

�
�

S
-5 

O
ffstream

 S
torm

w
ater R

eservoir 
�
�

M
2/M

7 
C

olored W
ater D

evelopm
ent/B

olsa-S
unset Injection B

arrier 

8.4 
P

R
O

JEC
T S

ITE S
PA

C
E N

EED
S 

A
 new

 treatm
ent site w

ould need to be obtained in order to im
plem

ent the 
C

olored 
W

ater 
D

evelopm
ent 

P
roject 

(M
-2). 

 
A

 
preferred 

site 
and 

several 
alternatives are identified in the M

-2 P
roject D

escription (A
ppendix A

).  S
pace 

w
ould need to be dedicated to hom

e base the 32 additional staff m
em

bers 
needed for full im

plem
entation of the recom

m
ended LTFP

 projects.  The only 
rem

aining space available for that purpose at the Fountain V
alley site is the 

footprint of the existing laboratory.  The existing laboratory w
ill be vacated 

follow
ing com

pletion of the new
 laboratory in 2008, and the existing laboratory or 

its footprint could be used to provide office space follow
ing com

pletion of the new
 

laboratory (P
roject Q

-11).  S
pace m

ay be available for new
 staff required for the 

recharge facilities at the A
naheim

 field site.  N
ew

 staff that w
ould be required, if 

the additional w
etlands are constructed, w

ould be located in the P
rado basin 

area. S
pace needs for new

 w
etlands staff w

ould be evaluated in the E
ngineers 

R
eports for the w

etlands projects.  Further study is needed to determ
ine the 

space needs for the additional staff to im
plem

ent the LTFP
.  N

o other unique 
space needs are envisioned for the other LTFP

 projects. 

8.5 
G

EN
ER

A
L IM

PLEM
EN

TA
TIO

N
 A

C
TIO

N
S 

D
evelopm

ent 
of 

each 
preferred 

project 
w

ill 
require 

separate 
activities 

for 
feasibility 

study 
planning, 

E
ngineers/G

eologists 
R

eport, 
C

E
Q

A
 

com
pliance, 

prelim
inary and final design, construction, startup and initial operations. C

ertain 
projects w

ill require additional activities unique to their im
plem

entation. These 
actions are lists below

 by project. 

8.5.1 
R

echarge Projects 
R

-3 
D

eep W
ater B

asin C
leaning V

ehicles 

�
�

R
eactivate research program

 
�
�

C
onduct w

aterjet testing program
 

�
�

C
onfirm

 technical feasibility 
�
�

D
evelop a production m

odel D
eep B

C
V
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 R
-4 

R
adial R

echarge W
ell – B

all B
asin 

�
�

P
repare Feasibility S

tudy (2005-06 budget) 
�
�

C
onduct G

W
R

 S
ystem

 regulatory com
pliance investigations 

�
�

D
evelop joint site use plan w

ith C
ity of A

naheim
 

R
-5 

S
antiago C

reek E
nhanced R

echarge 

�
�

C
om

plete initial grading activities at preferred sites 
�
�

P
repare Feasibility S

tudy 
�
�

D
evelop joint site use plan w

ith C
ity of O

range 
R

-6 
N

ew
 R

echarge B
asins 

�
�

N
orth Lakeview

 A
venue S

ite M
 

o
C

ontinue negotiations w
ith site ow

ner leading to land sale 
o

P
repare S

ite appraisal 
�
�

S
outh V

an B
uren S

ite N
 

o
D

eterm
ine viability of property sale 

o
P

repare site appraisal 
�
�

E
ast M

ira Lom
a A

venue S
ite P

 
o

D
eterm

ine viability of joint site use w
ith C

ity of A
naheim

 
o

P
repare site appraisal 

�
�

K
im

berly C
lark S

ite K
K

 
o

D
eterm

ine viable site developm
ent schedule to follow

 
com

pletion of the Forebay C
leanup P

roject 
o

P
repare site appraisal 

�
�

O
ther S

ites - H
ire property m

anagem
ent consultant to advise on 

developm
ent of other potential sites 

R
-10 

Fletcher B
asin V

adose R
echarge 

�
�

C
onduct S

tage 2 of the D
em

onstration Test (2005-06 budget) 
�
�

Further evaluate effective life of the recharge w
ells 

R
-11 

S
ubsurface R

echarge 

�
�

S
elect a single site for a dem

onstration to confirm
 recharge viability 

�
�

C
onduct regulatory com

pliance investigations 
R

-14 
D

esilting Im
provem

ent P
rogram

  

�
�

P
repare Feasibility S

tudy (2005-06 budget) 
�
�

D
evelop a chem

icals m
anagem

ent plan 
�
�

C
onduct a full-scale field dem

onstration 
�
�

C
oordinate w

ith S
ilt D

isposal P
rogram

 (P
roject O

-6) 
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 8.5.2 
W

ater Supply Projects 
S

-2 
G

W
R

 S
ystem

 Irrigation/Industrial S
ervice 

 
N

o action at this tim
e. 

S
-3 

G
W

R
 S

ystem
 – M

id-basin Injection 

�
�

C
om

plete the installation of service connections on G
W

R
 S

ystem
 

P
ipeline U

nit 2 
�
�

C
onduct regulatory com

pliance investigations (travel tim
e projections, 

Title 22 com
pliance plan, P

E
IR

 addendum
, C

alifornia D
epartm

ent of 
H

ealth S
ervices (D

H
S

) negotiations) 
�
�

C
onfirm

 viability of reallocating G
W

R
 S

ystem
 P

hase 1 capacity for this 
project 

�
�

P
repare E

ngineers R
eport  

S
-5 

O
ffstream

 S
torm

w
ater R

eservoir 

�
�

C
onduct reconnaissance m

eetings w
ith representatives from

 C
hino 

H
ills S

tate P
ark, U

nited S
tates Fish and W

ildlife S
ervices, and 

C
alifornia D

epartm
ent of Fish and G

am
e regarding the viability and 

im
plem

entation issues for the sm
aller project in A

liso C
anyon 

�
�

P
repare Feasibility S

tudy if project becom
es viable  

S
-6 

P
rado P

ool S
torm

w
ater E

nhancem
ent 

M
onitor progress on E

levation 498 program
 

8.5.3 
B

asin M
anagem

ent Projects 
M

-1 
S

hallow
 A

quifer D
evelopm

ent 
N

o action at this tim
e. 

M
-2 

C
olored W

ater D
evelopm

ent 

�
�

P
repare Feasibility S

tudy on potential colored w
ater developm

ent for:  
o

C
apture of W

O
C

 subsurface outflow
 from

 Layer 3 
o

S
upply for the potential B

olsa/S
unset Injection B

arrier 
o

D
irect potable use by selected w

est-side agencies 
o

D
rought supply (5-6 years m

ining program
 w

ith subsequent 
long-term

 basin refill) 
�
�

S
iting investigations for potential w

ater treatm
ent plant in B

oeing-S
eal 

B
each redevelopm

ent zone 
M

-3 
B

asin P
um

ping Transfer P
lan P

rogram
 

D
evelop im

plem
entation of producer participation and FY

 2006-07 budget 
needs 
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 M
-5 

Talbert Injection B
arrier Future E

xpansion 

�
�

M
onitor extent of seaw

ater intrusion 
�
�

M
onitor basin recovery follow

ing G
W

R
 S

ystem
 P

hase 1 startup 
M

-6 
A

lam
itos B

arrier Im
provem

ent 
M

onitor extent of seaw
ater intrusion 

M
-7 

B
olsa-S

unset Injection B
arrier 

Investigate potential for grant funding of m
onitoring w

ells through the 
D

epartm
ent of R

esources Local G
roundw

ater A
ssistance P

rogram
 

(A
B

303) 

8.5.4 
W

ater Q
uality M

anagem
ent Projects 

Q
-2, 3, 5, 6 

C
om

plete E
ngineers R

eport and C
E

Q
A

 com
pliance for C

hino C
reek 

W
etlands (Q

-3) 

8.5.5 
O

perational Im
provem

ent Projects 
O

-1 
B

asin R
ehabilitation P

rogram
 

�
�

P
repare E

ngineers R
eport for new

 S
andw

ash plant and potential 
contract operations 

�
�

R
ebudget for FY

 2006-07 
�
�

C
onduct dem

onstration program
 in an A

naheim
 Lake quadrant 

O
-2 

B
urris P

it R
econtouring  

�
�

C
om

plete feasibility study and C
E

Q
A

 com
pliance 

�
�

R
ebudget for FY

 2006-07 
O

-3 
Lakeview

 P
ipeline 

�
�

R
efine estim

ates of additional percolation benefits 
�
�

C
om

plete R
evised E

ngineers R
eport 

�
�

C
om

plete joint-use agreem
ent w

ith R
D

M
D

 
O

-4 
O

live P
it Intake S

tructure M
odification 

P
repare E

ngineers R
eport  

O
-5 

P
lacentia/R

aym
ond B

asins Im
provem

ent 
P

repare E
ngineers R

eport 
O

-6 
S

ilt D
isposal P

rogram
 

P
repare feasibility study 
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ater R
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hase 1 
R
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W
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, 2001. 
C
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ngineers, Technical M
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iver R
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ater D
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E
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etabolites in an E
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om
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E
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O
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ater D
istrict, E
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range C
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R
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G

roundw
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ent P
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ngineers, R
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tudy of P
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ff-C
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S
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, P

repared for O
range C

ounty 
W

ater D
istrict, 1985. 

S
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